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Analyzer 1
Data selection and preprocessing
Available information of the scene
error estimation and fusion
Analyzer 2 Analyzer n
interpretation of the scene
step 1
step 2
step 3
<
|²vum Ey,im+lm@}¯
tuikmxym*rkm'|~rZtum*vuvum+txw:tx|~}zru³txm+l´
@A@CBDFEGHE
4    " 
	 + * ?
	+ 
|l&wzmvxm*u²k¬~tum*·¯°vu}zl wLm*y+|w¬Qum+rc}zv*`wrµtxi²Ytuvxm*wtY|~t&|~rÄtuikmfxwlm½Dw\³µwz¢}tuikm*v&|~z|­t,w¬
|l&wzm**´!hQikm'vxm+z|tuv,w:tx|~}zr®}¯;w¢xw:txm+¬¬~|~tum'|lwm'wr®tuikm@y+}vxvumdL}rk|~rkY||~tu|Ã+m*l&ww¬¬~}:½)?²
tx}icw\m¢wl²¬­tx|­sm*ru}v|~r¯°}zvul&wtu|}rWwt'|­¸m+¬;¬m+zm+¬wrftuik|'|lk¬~|~ÀmdtuikmY|~rZtxm+v,w:tx|~}zrf}¯?tuikm
t½D}'}z²kvxy+m*!}¯9|r¯°}vxl&w:tu|}rH´ « m²m)w'umtJ}¯0y}zvuvxm*uL}r|rky}rZtxvu}z¬ZL}|rZtxJ|rYc}tuiYtuikm)xw:txm+¬¬~|~tum
|l&wzm¢wrctuikml&wftu}wy+y+}lk¬|uibtxikm¢vxm+z|tuv,w:tx|~}zrtxwz¾9´@hHmdy,ikrk|±Z²km* ¯°}v|lwm¢vum*|txvxwtu|}r
y*wrcm'¯°}z²kr|rkm´ ´2 5k*kc)6º´
Ç}tumtxiw:tdQm+vx³µ}¯¶txm+r }r¬~³Åwµu²kumt&}¯|r¯°}vxl&w:tx|~}zr y+}rZtxw|~rkmdÅ|r tuikmfk|~z|­tx|~Ã*m*Älw |
}¯?|rZtum+vxm*t'¯°}vwucmdy|~Àcy¢txwu¾f}¯Dxym+rmwrw¬³|*´¢hQik|@}cm*vu:w:tx|~}zrw¬~¬}:½)Ç²c'tu}bu|~lk¬|­¯°³Wtuikm
vxm+vumdm*rzt,w:tx|~}zrÅ}¯tuimfl&w ¾rk}:½¬~mdm³Ålm+vxm+¬³Åm+¸tuv,wy{tx|~r¿|r¯°}zvul&w:tx|~}zrÄ½i|y,i |®|vumdy{tu¬³
vxm+¬m+:wrzt tu}}²kv'wrw¬~³u| k²kvxL}zum´ /)m*vumY|rymY½Dm¢wvxm|rZtum*vumdtxm*b|rm+tumdy{tu|rk²kvxwrWwvumdwkL½?m
y*wrtui² y}zr|m*vÇw®xym+rm'tu}®Lmy}zlc}Zmd}¯!t½?}®l&w}v)y¬wxum*  `²kvxwrbwvumdwYwrrk}zr²vuwr
wvumdwk´!psr¯°}vxl&w:tx|~}zry}zvuvxm*uc}zr|rk@tx}¢txik|Dw¢kvx|~}zvu|Lvxm*±Z²k|vum*lYm*rZtD|Dm¸tuv,wytum*&¯°vu}zl4tuikm@||~tu|Ã+md
l&w¿wrWvxm+vumdm*rztxm*W|~r¿tuim¢¯°}zvul }¯Dwk|rwvu³f|l&wzmÉg}rkmvxm+³b¬m+zm+¬JLm+vy+¬wzu,Ê{Hy*w¬¬~mdWl&w
|l&wzm®Égum+m@¯°}zvÇm¸kwlY¬~m <!|´ 5{É°cÊuÊ{´Qpsrbtuimy²kvxvxm+rZtÇ½D}vx¾Lktuikmvu}²ytu|}rb}¯!txik|Çl&wb|l&wzm
|Çwzy+y+}lk¬|uikm*³®txikm}zcm*vxwtu}vd´?Ç²tu}zl&w:tu|y@m+¸Ztxvxwzy{tx|~}zr}¯J|~r¯°}zvul&wtu|}r¯°vu}zl ||~tu|Ã+mdl&w
vxm+l&w|~rHw)iwvxt,wu¾Ç¯°}zvtuimEtu|lm`Lm+|rk´!)m*m+vutuim+¬m*x+\²cy,i@|~r¯°}zvul&wtu|}ry+wrm*wz|¬³ÇLm`}ktxw|rkmd
|~¯JwYk|~z|­t,w¬9tum*vuv,w|rkw:t,w¢cwum}¯Htxikmuy+m+rkm'|)w\:w|¬wk¬m´
 )½Dmiw¬~¬
m*m@¬wtum+vÇ}rtxik|)l&w|lwm@½|¬~¬
cm²md|~rfw¬~l}ztÇw¬¬Htum*}¯J}z²kv)wrw¬~³u|
t,wu¾  H|r®w²tx}l&w:tx|yy+}lk²t,w:tu|}r&}¯9tuikm)l}m*¬wvxwlYm+tum*vx*:|~r&|~tum*vxwtu|m|lkvu}:zm+lm+rZtE}¯9²vuwr
wvumdwm+tumdy{tu|}r²u|~rkw¯°m+m*kwy,¾fy+}rZtuvx}¬;uy,im+lmwrf|rW¯°²c|}r}¯`txikmY|~rZtum*vulmd|wtumwrw¬~³u|
vxm*u²k¬~txQ|uu²kmd®¯°vx}lk|­¹9m+vxm+rZtÇw¬}zvu|~tuil*´
 "!   ,&:8>,.0& % .().63 (7N2@8
hQimYum*y+}rftum*W}¯E}²kv'wkvu}Zwy,ify}zru|tx |~r¿wk¬~³|rkum+zm+v,w¬H|l&wzm¢wrcw¬³u| w¬~z}vx|­txikl&tu}
txikm&uwlmxym*rkm´ Ewzy,i¿w¬~z}vx|­txiklÈ½|~¬¬J|m&wvumd²¬­t@|r|y+w:tx|~rtxikm&²kvxwr¿wvxm*wwrWtuimYr}r
²vuwrwvumdw|rWtxikm|~l&wm´)wtuikm*v txiwr¿||~rw¬|t@}¯Dw¬~¬;txikm&w¬}zvu|~tuikl&|lY¬~m*lYm*rZtum*½?m
uiw¬~¬Ey+}ry+m+rZtuv,w:txm*f}zr¿tuikm®wkkvx}zwy,iftuiwt½?mkvx}L}zum*vumdym*rztx¬~³W²|rkfÁbwvu¾z}:v,wrc}lÈÀcm+¬
ÉÁb=<JÊDl}m+¬|~r®wr Qw\³m*?¯°}zvul¢²k¬w´
« m)y}zr|m*v;tuikmkvx}¬~m*l }¯L²kvucwrwvxm*wmtxm*y{tx|~}zr&wJw'uy+m+rkmQ¬wLm+¬|~r@kvu}zk¬m+l½ikm*vumQm*wzy,i
|­¸m+¬9|rtxikm'|~l&wm|wzuu|~zrkm*w¬wLm+¬0|r|y+wtu|rk¢½i|y,iy¬wx'É°²kvxwrwvxm*w}vQrk}rk²kvxwrwvxm*wZÊ
|~t Lm+¬}rzÇtu}´')}tumtuiwt'u²y,iWwkvu}zk¬m+l|'w¬u}®vum+¯°m+vxvumdtu}ww®y¬wx|~Àcy*w:tu|}rbvu}zk¬~m*l}v w
um+zlm+rZtxwtu|}rkvu}zk¬m+l|rtuim@¬~|~tum*vxwtu²kvxm´ « muiw¬~¬²cm'txikm¢Áb=<Åtuim+}vx³&tx}m+tuikm*v)½|~tuiQw\³md
¯°}zvul¢²k¬w&tu}¯°}vxl²¬wtumY}²kv}mdy{tx|~zm¯°²krcy{tu|}r|~rtum*vul&}¯`tuikml&w:¸|l²kl.wc}Ztxm+vx|~}zvu|DÉ Áb `Ê
y+vu|~tum*vu|}r¯°}zvÇ}ztu|l&w¬|­t³Égy¯´mdy{tu|}rnzÊ{´hQikm}zvu||rw¬kvx}k¬m+l}¯E²kvxwrfwvxm*w®m+tumdy{tu|}rtxikm+r
Lm*y+}lm*wkvu}zk¬m+l}¯`l|rk|lY|Ã+|rktuikm}zm*ytu|m¯°²ry{tx|~}zr´Ewvx|~}z² }tx|~l|Ã*w:tx|~}zrWw¬}zvu|~tuil
y*wrtui²)cm²cmdtu}Àrtxikm}ztu|l&w¬}zv)²kL}ktu|lw¬
u}¬²tu|}rc+´ <}vÇum+¬~¯¶sy}rZt,w|rkm*rm*xQ}¯;tuikm
cwLm+vd:½?mQkvx}:|m?|~r¢tuimQÇkLm+r|~¸Yw kvx|~m+¯ckvxm*um+rZt,w:tu|}r¢}¯9}zlYmDvxm*ym*rZtu¬³@kvu}zc}Zmdw¬}zvu|~tuil
wrtuikm*|~v)Lm+vu¯°}vxl&wry+my+}lwvu|}zr*´
psrb}zvxm*vDtu}&l&w¾zm@lY}zvum'm1&y+|~m*rZt)²m@}¯!|r¯°}zvul&w:tx|~}zrm¸tuv,wytum*¯°vx}lzm+}zv,wkik|y lw*tuikm
k?»h |~l&wzmÇwrcYtuikm)l&w&|~l&wzmÇwvxmQ¯°²kvutuikm*v`|rZtum+zvxwtumdtx}zmtuim+vE³YlYmdwr`}¯wwtxm* Qw\³md
¯°}zvul¢²k¬w&|~rftuikm¢¯°vxwlm+½D}vx¾}¯?Áf=<YÉgy¯´'mdy{tx|~}zr$5ZÊ´ hQik}z²kitxikmm+vx|~zm*}zm*ytu|m@¯°²krcy{tu|}r
tu|¬¬Eiwtxikmxwlmtuikm&¬wLm+¬|~rbkvu}y+m*x'|@|~¹9m+vxm+rZtikm+vxm´ « mtxikm+rµm*Z|um®wrm+½¼tum*y,irk|±Z²km
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* 
cwum*¿}r·wby+¬~}Zmd¬}}µy}zrZtuvx}¬Exy,ikm+lm&tx}Ww\²cttxikm®Lm+iw\|}v}¯?txikm¬wLm+¬|rkbkvx}y+m*x®Égum+m
<!|²kvxm@Ê{´JÇrZ³}tx|~l|Ã*w:tx|~}zrw¬~z}vx|­txikl4}¯;Áf=<'Égu²y,iw?tui}zum kvxm*um+rZtxm*®|r)kLm+rk|­¸ÊDy+wr
Lm²um*|rtuikmw¬~z}vx|­txikl wzDtuikm¾m+vxrkm*¬0tu}&zmttuim|~rZtxm+vxlYmd|w:tum*¬~³¬wcm*¬~|rk&vxm*u²k¬~t*´?)¯¶tum*vÇm*wzy,i
|~tum*vxwtu|}rZtxikm@wv,wlm+tum+v,?}¯HtxikmÁb=<ÅlY}m*¬wvxm l}|~Àm*wy*y}zvx|rktu}Ytuikm'm*vuvx}vDvxwtum'}¯
tuikm
y+²kvxvum*rzt¬wLm+¬|rkbvumd²¬­t¢y+}lwvumdWtx}tuikmwkvx|~}zvu|E¾rk}:½¬m*km&wL}²ttuikm®zvu}:½Qtxivxwtu|}b}¯Qtuikm
²vuwrwvumdwk´
 "!  57N2A8 2OC  8&:L57$5<>.651L (5
hQimD¬wtJtxm+}¯ctuikmwkvu}Zwy,i|!tuim?¯°²c|}rY}¯Lvumd²k¬~tx!|uu²kmd¯°vx}lÂk|­¹9m+vxm+rZtEwrw¬~³u|!w¬}zvu|~tuil
wkk¬|~mdftx}txikm®xwlmYxym*rkmÉgy{¯´®mdy{tx|~}zr9:zÊ{´ <}vwLm*y+|­ÀLyYxym*rkm&wrw¬~³u|Çtxwz¾9Hum+zm+v,w¬;w¬}
vx|~tuikl&El&w\³Lm w\:w|¬wk¬m)wr&l&w\³Y³|~m*¬®k|­¹9m+vxm+rZt`vxm*u²k¬~tx*´!pºtD|Etui²?rkm*y+m*xuwvu³tu}¢m+:w¬²w:txmÇwrc
y+}lwvumJtxikmQcm*v¯°}zvul&wrym?}¯mdwy,iw¬~z}vx|­txikl}w
tu}wxmduHtuikmDvxm+¬|wk|~¬|~t³@}¯mdwy,ivxm*u²k¬~t*´ « |~tui
txikmYvum*¬~|wk|¬|­t³m+:w¬²wtu|}rWwt iwr09½?my+wrfm+|~tuim+vvum+txw|rbtxikm¢Lm*t vxm*u²k¬~t*9}vm+twrf|~lkvx}:md
}zrkm'³&¯°²u|~}zr}¯Htxikm*um@vumd²¬­t,+kum+m@m+txw|¬m*|uy+²uu|}rD|rbm*y{tx|~}zr :k´
 57
	@ 	¢/   +()	 57&	()+ +2.3.! +2¼)(;/ 
#:3 
 !(1C.(D
(>`! ¢
psr@l}ZtH||}r@vu}zk¬~m*l&+\w\:w|¬wk¬~mJ|r¯°}zvul&w:tx|~}zrtxm+l&0¯°vx}l%t½D})|­¹9m+vxm+rZt;}z²kvxy+m*  9}um+vx:w:tu|}rc
}zrÄ|l&wzmu|­txm*Y¯°}zv®wWz|~zm+r }y*y²kvxvxm+ry+m}¯ tuikmbvu}zk¬~m*l?wrcÄw¿kvx|~}zvu|Q¾rk}:½¬m*zmwc}z²ttuikm
vxm*tuvx|y{tu|}rc&|~lL}zum*N}zrNtuimu|~l¢²k¬­t,wrkm*}²¬wLm+¬|~rkÅ}¯y}zrkrkmdy{tumdNrkm*|~ziZL}vx|rkµ²krk|~tx*´hQi|
um*y+}rW}z²kvxy+m}¯?|~r¯°}zvul&wtu|}rct³k|y*w¬¬~³vxm¯°m*vuvxm*tx}wz)txikm½D}vx¬l}m+¬{Lvxmcm*y{t, txwtu|tx|y*w¬
km+Lm+rm*ry|m*Lmt½Dm+m*rbtuikm¬wLm+¬Ç}¯`rkm*|~ziZL}vx|rku|­txm**´Ábwvx¾}:vxwr}lÀm*¬ÄÉ Áb <;ÊÇtxikm+}zvu³
vu}:|m*
wÇy}zrm+r|~m*rzt!wr¢y}rc|txm+rZtH½Qw\³tu}Çl}m*¬u²y,iy+}rZtum+¸tsm+Lm+rkm+rZt
|r¯°}vxl&w:tx|~}zr´
hQikm
Áf=<7|k`m*±Z²k|:w¬m+ry+mZm*txw¬~|im*Y³ / wllm+v,¬m+³wr ?¬|~¹L}zvxwrcY¯°²kvtxikm+vQm*m+¬}Lm*Y³
Dmduw 2 6`|m*¢wrÄm¸k¬|y+|­tY¯°}vxl²k¬wb¯°}zvtxikm¢}|rzt&|txvu|k²tx|~}zrY}¯ Áb <*´·hQik|Ym*rwk¬m*¢²
tx}lY}m*¬0|u|~}zrvu}zk¬~m*l&QZ³w¢l&wtuikm*lwtu|y+w¬~¬³tuv,wytxw¬~m'lm*wrD|~rtuim Dw\³zm*u|wr&¯°v,wlm+½D}vx¾9´
y*y}zvx|rkYtu}EDw\³zm*Dtxikm+}zvu³zk½ikm+rbL}txituikmYwkvx|~}zvu|Hk|tuvx|~²tu|}rbwrctuikm¬|¾m+¬|ik}}¯°²krcy{tu|}r
}¯Ew&w:tutum*vurWwvum@¾rk}:½rHtxikmLm*tÇtuicw:ty*wrbLmmdtx|~l&w:txm*¯°vx}l tuim*um}z²kv,ym*)}¯E¾rk}:½¬m*zm@|
txikm Dw\³zm*Ç¬wcm*¬~|rk´hQim¢l&w:¸|l²kl.wc}Ztxm+vx|~}zvu|QÉ ÁfÇ`Ê kvx}wk|¬~|~t³0wwt,w:tu|tu|y+w¬;yvx|~tum+vx|w
¯°}zv}tx|~l&w¬~|~t³iwzQcm*m+r½|m+¬³²um*|rbÁf=<·l}m+¬|rk}¯;Z|u|~}zrkvx}¬~m*l*´
 "!$#  & 9A.JDF2";.6L$7 89
psr¿txikm&¯°v,wlm+½D}vx¾f}¯)Áb=<c+;½Dm®wvxm|m+rµwbumt}¯Qu|~tum*! #"#$% '&($*)+)+)*$% #,-z´hQim®|~tumd|r
4wvxmvxm+¬w:txm*·}zrkm®tx}¿wrk}txikm+v¢tuivu}z²kiÅwrkm*|~ziZL}vxik}}µ³tum*l  /.01%.3254 687:9;-z´Ewzy,i
u|~tumicwÇwm+t }¯Ec}Zuu|~¬~m¬wLm+¬=<>2@?A<BC!DE"!$FDG&H$+)+)*)+$FDJIK-z87@LM$%NO$+)+)*)$5P·´Çpsrfl}zt |l&wzm
wkk¬|y*w:tx|~}zr+8< 2 Q<Ç9u}&tuiwtmdwy,ifu|­txm¢y*wrtxw¾mYwr³¬wLm+¬
¯°vx}lR<Ç´)rÁf=< }rbtxikm*um¢u|­txm*
|'mÀcrkm*WZ³txikmYv,wkiTSUWVX$Y.[ZÇwrftuikmu}sy+w¬¬m*fy+¬~|±Z²km¢L}txm+rZtu|w¬*´'4y+¬~|±Z²km/\}¯@S"|
wbu²kumt¢}¯)|~tumd|r] ½ikm+vxmw¬~¬`u|~tum*¢wvxm&rkm+|iL}v,tu}fmdwy,i}txikm+vd´ mt_^ Lm&tuimumt}¯)w¬~¬
@A@CBDFEGHE
     " 
	 + * ?
	+ 
SPOT image
SPOT image
registered
image registration
image information
extraction of
image information
geographic map
map information
extraction of
map information
analysis result
Urban area
detection
Bayes modeling
energy function
energy minimization energy adjustment
Preprocessing
<!|~z²kvum  Jky,ikm+lm'}¯;²kvxwrwvxm*wYmtxm*ytu|}r²u|~rkl&w¾rk}:½¬m*zm´
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* 
y+¬~|±Z²km*?}¯ SYwr:^O2 '\H4  '2 93\!- tuikm'umt?}¯
y¬|±z²m*Dy}rZt,w|rk|~r|~tum '2´EhQikm r²klLm+vD}¯Hu|­txm*D|r
wy+¬~|±Z²km\ |Qvxm¯°m+vxvxm*tu}&wQ|~tx)km+vxm+m    V\!Zx´
%¬}w¬|uy+vum+tum ¬wcm*¬~|rkÅwx|r`}rkmÇ¬wcm*¬>2 9K<·tu}¢m*wy,i|~tum *2H|~r Ç´EhQikmÇvu}m*y{tx|~}zr
}¯¿tx} txikm)u|­txm*J}¯9w|m*rYy+¬~|±Z²km \D|Ekm+rk}tum*Y³	
´JhQikmm+Àrk|~tu|}r}¯LtuikmÇÁf=<f|Ey}zlk¬~m+tumd
³txikm ¾rk}:½¬m*kmÇ}¯tuimy+¬~|±Z²km L}txm+rZtu|w¬
D¯°}vDm+zm+vx³ \Ç|~r ^Wwrm+zm+vx³Ä|~r)½ikm*vumÄ|
txikmumt}¯Jw¬¬0c}Zuu|k¬~m , k|xyvxmtxm¬wLm+¬|rkz@Ég| ´ m´tuimy}rkÀ²kv,w:tx|~}zruwy+mdÊ{´
 Hmt V "  , Z! 'vxm+kvxm*um+rZttxikm}zum+vxm*¿|l&wmkw:t,wk;½ikm*vum" 2 |tuikmvxm+³¿¬~m*m+¬D}v
wr³&}tuim+vuy*w¬wvQ}vQzm*y{tx}vQ±Z²wrZtu|~tu|m*Q}zru|~tum  2 ´  m+t$# V! ZJLm'tuikm'kvx}cwk|¬~|~t³&}¯!iw\|~r¢¬wLm+¬Çcwr%# V! Z`tuimkvx}wk|~¬|~t³|tuvx|~k²ktu|}rb}¯&´Dw\³zm*Q¯°}zvul¢²k¬w|~lk¬|~mdtxiw:t tuikmYy}rc|­tx|~}zrw¬
vu}zwk|¬|­t³&}¯!iw\|rkY¬wcm*¬' |m+r(|
# V!=4 :Z  # V) 4  Z)# V) Z# V! Z $ ÉdÊ
½im+vxm"# V! 4 Z|txikmy}rc|­tx|~}zrw¬?kvx}wk|~¬|~t³k|tuvx|~²tu|}r·}¯tuikm}cm*vu:w:tx|~}zr	 |m*rµtuikm
¬wLm+¬|rk*Ç´µpºtY|Y²u²w¬¬~³·wzuu²klm*µtuiwtYtxik|¢vu}zwk|¬|­t³µw:tm*wzy,iÄu|­txm|Y|~rcm+Lm+rkm+rZt&}¯Ç|~tx
rm+|ic}zvx   # V! 4  Z  ,+
2-, " # VM2%4  Z

,+
2-, " # VM254  2 Z  É Ê
hQikm)w kvx|~}zvu|kvx}cwk|¬~|~t³}¯tuimD¬wLm+¬|rk.# V! Zm+ÀrkmdEwr&Áb=<D´y+y+}v,|rkÇtx} /Çwllm+v,u¬~m*³z
?¬|~¹L}zvxtuikm*}vx³'2 )6# V! Z`y*wrcm@m+¸kvumduum*ww7|k)|tuvx|~k²ktu|}r  
# V!Z
 L/ 1024365
87:9 V<;=
+Z!> $ ÉgnzÊ
½im+vxm./ |`txikm'rk}vxl&w¬|~Ã*|~r¢y}zrtxwrZtd
Q|?tuikm'L}txm+rZtu|w¬9¯°²krcy{tu|}r½ik}zum\w¬~²mm*cm*rkQ}zr
\wrc
´
²tx|­tx²tu|rk E±*´®É Êwr·ÉgnZÊ |~rZtu} E±L´ÉdÊHwrvx}kk|rk}¹?# V! Z)wr*/ ½ik|y,i}rk}t
km+Lm+r}zrtuikm®¬wLm+¬|rk@É¶txikmu}¬²tu|}r¿tx}btuikm}tx|~l|Ã*w:tx|~}zrkvu}zk¬m+l vum*lw|~rc'²kry,iwrkmdÊ{
txikmwYc}Ztxm+vx|~}zvu|0|tuvx|~k²ktu|}r}¯
tuikm@¬wLm+¬|~rA# V) 4 :Z`y*wrcm@vxm+½vx|­tutum*rwz  
# V!=4 :ZB ,+
2C, " # V!H2F4 >2Z102 3 5 
87:9 V<;=
*Z > $ É 5ZÊ
½im+vxmB t,wrD¯°}v kvu}zc}zvtx|~}zrw¬Ltx}#{´
hQikmÀv,tYtxm+vxl }rÄtuimvx|iZt&iwr u|m}¯ E±L´ÇÉ 5Ê¢|Ytxikm¬wcm*¬­tu}ºkwtxwWÀkttx|~rtxm+vxl´ 
y+}ll}rk¬³·²um* l}m*¬)|&tuiwt®tuikmb}zum+vxm*Ä:w¬²km%H2®É wx²lYmd·tx}·Lmfwm*ytu}zv&|~r m*rkm+v,w¬
um+rcm\Ê`|)v,w\½r®¯°vx}l w#7'w²x|wr|txvu|k²tx|~}zrk½ik|y,iz|~zm*  
# V 2 4  2 ED 2 Z  LF NHG 4 IJLK4 102%MN; LN V! 2 ;POQ JLKFZ)RSI=T "J K V 2 ;UOQ JLKFZ)V $ É8:Ê
@A@CBDFEGHE
     " 
	 + * ?
	+ 
½im+vxm(OQ J KEwr"I J K`wvxm)vumdLm*ytu|m*¬~³Ytuim lm*wr®mdy{tx}v?wrtxikmy+}::wvx|wryml&w:txvu|~¸&}¯txikm)¯°mdw:tx²kvum
zm*ytu}v¼¯°}v)y+¬wzu$D 2 VM2N; OQ J KFZ R |Dtuikm'txvxwruc}Zm'}¯
tuikm@zm*ytu}vV!H2N;UOQ J KFZu´
?}zlk|rk|rk `±Z*´JÉ 5ÊÇwrÅÉ,:Ê{9txikm&w®L}ztum*vu|}vx|
m*rkm+vx³tx}Lm¢l|rk|lY|Ã+mdy*wrcmYm¸kvxm*xmd
wz  
/V) 4  Z   V! 4  Z/V) Z
 5
 7 	
  4 IJ(4 V!  ;UOQ J#Z)RI=T "J  V!  ; OQ J!Z 5 
87:9  
   É-4zÊ
½im+vxm/V) 4 ZD|w|cwvx|­t³lm*wu²kvxmLmt½Dm+m*rbtuikmY¬wLm+¬ wrtuim¢}zm*vuzm*bkwtxw´/Ç|~ziW|
cwvx|­t³:w¬²km**`y+}vxvumdL}rk|~rkftu}¿ik|~ziÄm*rkm+vx³¿txm+vxl*`wvum|xy}z²kv,wmd0´µhQikmwWkvx|}vx|?m*rkm+vx³
 V! Z  
87:9  
 b|~lL}zum*y}rctxvxw|~rZtx}r tuikm¿¬wcm*¬}¯rkm+|iL}vx|~rÅ|~tumd|~r tuikmµÁb=<D´
?}zrtuv,w|rzt,}zrÅ¬wLm+¬}¯)t½?}rkm+|iL}vx|~rW|~tumdwvxm&tuikm¬}:½?mdt¢}v,m+vy}zrtxvxw|~rZt,@tu}¿y}zrZzm+³
y+}rZtum+¸tu²w¬c|r¯°}vxl&w:tx|~}zr´JhQikm+³®wvum ½|m*¬~³&²cmd®Lm*y+w²um }¯tuikm*|~vu|~lk¬m ¯°}vxlwr¬~}:½ y+}lk²
t,w:tx|~}zrw¬Ly}zt*´!psr&txik|`wLm+vdZ½?mÇuiw¬~¬c}rk¬³Yy+}ru|m+v?m+rkm*vuz|~mdJ}¯Hy+¬~|±Z²km*`}¯0}v,m+v,Çwr®´JhQikm
Àcvxt)tum*vul|rtuikmvx|iZtºiwrcºu|m@}¯)É-4ZÊuiw¬¬Lm¢y}zru|m*vumdwm*rkm+vx|m*}¯Ey¬|±Z²kmd)}¯J}zvxm*v@
txikmum*y}zrtum+vxlwzQm+rkm*vuz|~md?}¯;y+¬~|±Z²km*Q}¯!}zvxkm+v)´
?}zrym*vurk|rkm+rkm*vuz|~md}¯Dy+¬~|±Z²km*'}¯?}zvxm*v0¯°}zv'xw¾zm¢}¯?l&w:txikm+l&wtu|y+w¬Ewr¿y}lk²ktxw:tx|~}zrw¬
y+}rm*rk|m+ry+m;l}ztÁb=< Z|u|~}zr·l}km+¬¢wvumwx²klmdtu}cmik}l}zm+rm+}²cwrcµ|u}txvu}zk|yEu}
txiw:tA
|@|~rcm+Lm+rkm+rZt¢}¯?txikm®vxm+¬w:tu|mL}zu|­tx|~}zrµ}¯Dtuikmy¬|±Z²km \|r]Ç;wr|rm*cm*rm+rZt}¯
txikmÇ}zvu|m+rZt,w:tu|}r}¯ \:´:P)rm*v`txikm*um wzuu²kltx|~}zr+tuikm p|rkl}m*¬ }v?l}vxm)m*rkm+v,w¬¬~³ztxikm !}tutx
l}m*¬wvxm ¯°vxm*±Z²km*rZtu¬³®²um*¯°}v|l&wm@um+zlYm*rZtxw:tx|~}zrkvx}¬~m*l   
  V! 2 ;*(Z5$ ÉÊ
½im+rK\ QV 7F$OZx|w&y+}rtxwrZtQy+}Zm1®y|m+rZt*k½im+vxmV Z ! |­¯" # Ywr$V% Z  L'}txikm+vx½|mz´
psr}²kvm¸Lm+vx|~lm+rZt,w:tu|}rHc½DmÀrcbtuicw:t'|~rlwr³y*wum**txikmwL}:ml}m+¬J}mdÇrk}t kvx}:|km
xw:tx|¯gwytu}zvu³Çu}¬²tx|~}zr0tx}tuikm?kvx}k¬m+lS}¯xw:txm+¬¬~|~tumE|l&wzm`y¬wx|~Àcy*w:tu|}rH´0psrm+md0xw:tum*¬~¬|~tumE|l&wmd+
mdLm*y+|w¬~¬³Ytuik}Zm'y}zrZtxw|rk|rk²vuwrxym+rm**Z}¯¶tum*rm¸ik|k|~tDimtum*vu}zm*rkm+}z²?u²kvu¯gwy+m y}:zm+v,wzm´HhQikm
Áf=<%kmÀrkmd¿}rtuim+lÆ}brk}t²c²w¬~¬³xw:tx|¯°³ftxikmy+vu|~tum*vu|w}¯ik}l}zm+rm+|~t³Wwr¿|}tuvx}k|y|~t³´
hQi²*!½?mwz}ktum*µwrµ|~rik}l}zm+rkm*}²@wrµwr|u}txvu}zk|y&Áb <%l}m*¬ JwrcµmÀrm&tuikmmdy}zr
}zvxkm+vy¬|±Z²km'L}txm+rZtu|w¬)wDtxikm@y}zlYcw:tu|k|¬~|~t³y+}m1®y|m+rZt
 !'& 2%( *) V!>2 $   Z É   Ê
½i|y,im+Lm+rckQ}rtuikm@y+¬~|±Z²km\ QV 7F$OZxc}tui}r|~txQL}zu|­tx|~}zr|rtxikm'|~l&wm@wr}r|­t,}vx|m+rZtxw
tx|~}zr´
 wvxm*u²k¬~t*tuim}zvu||rw¬ckvx}¬~m*l"}¯
²vuwrwvumdwm+tum*ytu|}rrk}:½ Lm*y+}lm*?tuicw:t}¯
tuikm'l|~r|­
l|Ã*wtu|}r}¯!tuikm¯°}¬¬}:½|~rkm*rkm+vx³¯°²krcy{tu|}r  
 V! 4  Z  /V!34 Z+ V! Z
 5
 7 	 
 =4 I J M4,;V  ;POQ J 'Z R I=T "J V  ;POQ J 'Z   5& 2-( *) 7:9 .& 2-( *) V! 25$8  Z  ÉgzÊ
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* z
 "!    5 (7  & (7N2A8B2OC DF2";.
L * &G,&  .().0,5
;wvxwlYm+tum*vx0|r}z¬~zm*|~rtuikmDwL}:mJm+rm+vx³ ¯°²kry{tx|~}zrÉ`±c´É zÊÊHwvxm`y}zrym*vurm*½|­txi@tuim?m*rkm+vx|m*0}¯
y+¬~|±Z²km*E}¯0}v,m+v,)wr®´GJrkm*vuz|~mdE}¯y+¬~|±Z²km*J}¯0}v,m+v) wvxmvum*¬wtum*¢tx}|~rc|~|²w¬cu|­txm**´!hQikmdm
cwv,wlmtxm+v,Dwvum}¯¶txm+r}ktxw|rkmd³u²kLm+vx|um*}v²krc²kLm+vx|um*¬m*wvxrk|rkYtumdy,ikrk|±z²m**´OJrkm+vx|m*
}¯Ly+¬~|±Z²km*!}¯L}v,m+vEk:ik}:½?m*m*v*:wvxmDvum*¬wtum*tu}l²ktu²w¬ky}rctxvxw|~rZtx!}¯tuimQu|~tum**´ « ikm+r¢tuikmÇÁf=<
wvumu²kkL}zum*tu}@Lmik}l}zm+rm+}²c!wrY|u}txvu}zk|y:txikmm*tu|l&w:tu|}r}¯ctxikm*umwv,wlm+tum+v,!|;²c²w¬~¬³
y*wvxvu|m*}z²tH³ }ztu|l|~Ã*|~r w)txwtu|tx|y*w¬zy+vu|~tum*vu|}r'²u|rktumdy,ikrk|±Z²km*
²y,iwzl&w:¸|l²klS¬|~¾zm+¬|~ik}}0
y+}|~rZm*²}¬|~¾zm+¬|~i}Z}0zmt,y´;psr®}²v`|rkik}l}zm+rm+}²cEwrwrk|}tuvx}k|y)Áb=<¿l}m+¬Ztuikm*³&wvxm
mdtx|~l&wtum*|rwY¬}y+w¬wzkwktu|m'½|~rc}:½%y+m+rZtum*vumdwtQmdwy,iy¬|±Z²kmzum+m'cm*¬~}:½@´
 	 ¥*¦
 ¨k¦
 ÐNÐ ¨§:¨  Ì ¦ Ì §:¥ Ð (
  Ì ¥ Ð §:Ñ Ì § 
hQim¢|l&wmY|Çtx}Lm&y¬wx|~Àmdf|rztx}t½D}y+¬wzuum*  )²kvxwrwvxm*wwrWrk}rk²kvxwrWwvxm*w´ P)rm*v'tuikm
wzuu²kltx|~}zr®tuicw:ttuim@}um+vxmd®kw:t,wwvxmv,w\½r®¯°vx}l w#7'w²x|wr|tuvx|k²tu|}rHk|­t)|Qrwtu²kv,w¬Ltu}
²cmYtuimYlmdwr¿\w¬~²mwrWtuikm&txwrckwv,Wm*|wtu|}rW}¯?mdwy,iy¬wxÇtx}cmYtuim&lY}m*¬Jwv,wlm+tum+v,*´
hQimlw|~l&wzmw¬¬~}:½);²!tx}w²tx}l&w:tx|y*w¬¬~³¢m*¬~mdy{tJtuimQtuv,w|rk|~r@Ã+}rm*Jwrctxi²;tu}y+}lk²txmQtuikm
l}m*¬Zcwv,wlmtxm+v,0¯°}v!m*wzy,iy¬wx*´HpºtJw¬})im+¬
tu}'y,ik}}zumEtuim?}ztu|l&w¬m+t!}¯ktum+¸Ztx²kvxmDmduy+vu|tx}v,
¯°}zv@tuim®|~l&wm´psrm*m*0;ik|ivxm*u}¬²tu|}r²kvxwrxym*rkmxw:txm+¬¬~|~tum&|l&wmdwvxm&}¯¶txm+rµzm+vx³Wvx|y,i|r
txm¸tu²vumd+´pºt¢|@txikm+vxm¯°}zvum&l}zvumwkkvx}kvx|w:tumYtx}f²um&tum+¸Ztx²kvxm®lm*wu²kvxm*@v,w:txikm+vtuiwrµvxm+³W¬m+zm+¬
:w¬~²kmdQ}¯!tuikm@|l&wzm tx}&¬wcm*¬|~¹Lm*vum*rztÇy+¬wzuum**´JhHm+¸tu²kvxmwrw¬~³u|DiwzQcm*m+rbm+¸Ztxm+ru|m+¬³tu²k|~md
|rtxikmD¬~|~tum*vxwtu²kvxm´psrtuikmDkvxm*um+rZt
½D}vx¾9\½?mD} r}t
vu}zc}Zm?rkm+½txm¸tu²kvxmQm*xyvx|~ktu}v,*´H)w:txikm+vd\½?m
tu²c³ik}:½ tu}Ym*¬~mdy{t`¯°vx}l¼tuim m+¸|tu|rktxm¸tu²kvxm km*xyvx|~tx}v,+tuik}ZmÇ½ik|y,iwvxm)tuimÇl}zt?m+¹Lmdy{tu|m
¯°}zvQtuikm@|l&wzmLm+|rk&wrcw¬³ZÃ*m*0´Jh
}Ytuik|m+rc0k½Dmvu}ym*m*|~rtxikm'¯°}¬¬~}:½|rkY½Dw\³$2 n6  
 <!|~v,tx¬~³zz½DmÇvxm*tuvx|y{t`}z²kv`um+¬m*y{tx|~}zr®½|~tuik|rw@¬|~l|~tumd®r²klLm+v?}¯9tum+¸tu²kvxm mduy+vu|tx}v,Jiw\|~r
}}cm*v¯°}zvul&wrym®wzy+y}zvxk|~rktx}Wvxm*u²k¬­t,@kvxm*um+rZtumd|~rtxikm¬|~tum+v,w:tx²kvxm®wr·y+}rÀcvulm*¿³
}²kv m¸Lm+vx|~lm+rZt,w:tu|}rc+´)²y,iftum¸tx²kvum¢m*xyvx|~ktu}v,|ry¬²mtuik}Zmcwum*}rfy+}º}y+y²vuvxm+ry+m
l&w:tuvx|~¸ 2  6ºQ}r ¬~}y*w¬)ik|tu}zvxwl lm*wz²kvxm* 2):6Q}rNu}lmbv,wk|~m*rzt&lm*wz²vumd 2  6wrc
 Hw\½) tum+¸Ztx²kvxm'kmtumdy{tx}v, 2~ 56´
 m*y+}rk¬~³zZ½DmÇy+}l|~rkmÇtuikmdmÇtum+¸Ztx²kvxm mduy+vu|tu}zvxE|~rZtu}Ym*m*vxw¬cumtx?²cy,i&tuiwt`txikmkm*xyvx|~
tu}zvx}¯?tuikm&xwlmm+tkvx}²y+mtxm¸tu²kvxmlm*wu²kvxm* ½ik|y,i¿wvumYw²kry+}vxvum*¬wtum*Wwc}Zuu|k¬~m
É¶txik|`y+wrLm)y,ikm*y,¾zm*Z³lYmdwrE}¯Ly+}vxvum*¬wtu|}r¢lwtuvx|­¸Êwr¢txiw:t;tuim½ik}¬m)m+tJ|Ey*wwk¬m
tu}|uy+vu|l|~rwtumym+vutxw|~r®t³ZLm*D}¯0tum¸tx²kvumd+´:Ewzy,iumty}zrzt,w|r`wYulw¬~¬Lr²klLm+vD}¯Htum¸tx²kvum
}Lm+v,w:tx}v,+Zt³k|y+w¬¬³®cm+t½?m*m+r¢tu}m*xyvx|tu}zvx*´
  Hwztx¬~³zc|rW}zvxm*vtu}mtxm+vxl|~rkm¢½ik|y,iWm+t }¯Jtum¸tx²kvumYm*xyvx|tu}zvxicwÇtuikm¢cmdt@y+wwk|¬|­t³
tu}|xyvx|~l|rw:txm)|­¹9m+vxm+rZtEvxm+z|~}zr!¯°}v;txikm)|lwmDtu}@LmÇwrw¬³Ã+m*½?m)wkk¬³¢w'u|~lk¬mQw\³md
y¬wx|~Àm*vÇtx}txikm|~l&wzm¢½|~tuim*wzy,iW}¯`tuikm&umtx*´hQikmumt'³Z|m+¬|rktuikmLm*t&Égkvxm+¬|~l|rwvx³kÊ
y¬wx|~Àcy*w:tu|}rvumd²k¬~t@Égy}zlwvxm*®tu}¢tuikm'l&w|~l&wzmdÊ`|y+}ru|m+vxm*tx}¢Lmtuikm'l}ztwkkvx}
kvx|wtum)}zrkmQ¯°}v`tuikm)|l&wzm²krm*v?y}zru|m*vxwtu|}r´!hQikmÇy+}vxvumdL}rk|~rktxm¸tu²kvxmlm*wz²kvxm*`wvxm
tuikm*r²mdwQ|rkk²t)|l&wm@kwtxw¢¯°}v}z²kv²kvxwrwvxm*wYm+tum*ytu|}rbw¬}zvu|~tuil*´
@A@CBDFEGHE
\    " 
	 + * ?
	+ 
 	 ¥*¦
 ¨k¦
 ÐNÐ ¨§:¨  Ì ¦ Ì §:¥ Ð (
  Ì ¥ Ð §:Ñ Ì § 
<}vDwv,wlm+tum+v,?vum*¬wtum*&tu}&y¬|±Z²kmdD}¯H}zvxm*vQkw?½?mlm+rZtu|}rkmd®kvxm+|}²u¬³m*m*vxw¬m*tu|l&w:tx|~}zr
txm*y,ikr|±Z²kmdm¸|t¯°}zv)ik}l}zm+rm+}²cDwr|u}txvu}zk|yÁb=<*´ <}v)|rkik}zl}m*rkm+}z²Qwrbwrk|}tuvx}k|y
Áf=<*?i}:½?m*m+vdJtxikm+vxmf}m*rk}t®m*m+l tx}cmfwrZ³·tum*y,irk|±Z²kmkvx}L}zum*Ä|rÄtxikmb¬|­txm+v,w:tu²vum¯°}v
l}m*¬0wv,wlmtxm+vQm*tu|l&w:tx|~}zr´
<}vJ}²v!|rkik}zl}m*rkm+}z²!wrYwrk|u}tuvx}|yDÁb=<bl}m+¬txikmQc}tum*rztx|w¬wv,wlm+tum+v '& 2-( *) V D $FD YZ
km+Lm+rkÇrk}t}rk¬³}zrtuikm¢c}Z|~tu|}rb}¯;tuikmy+¬~|±Z²km \'|rKÇ9k²tw¬}&}zrtuikm¢}vx|~m*rzt,w:tx|~}zr}¯ \:´ « m
|rZtum*vukv,w:txm|­t¢wzwby}zlw:tx|~k|¬|­t³¿y}m1®y|m+rZt¯°}zv|~tum 7)txw¾|~rkb¬wLm+¬ D·wr|~tum btxw¾Z|rkb¬wLm+¬
D 2    6º´!pº¯L½DmQiw\mw't,w:tx|tu|y+w¬lY}m*¬¯°}v;txikmkvx}k¬m+lÂk}l&w|r:txikm:w¬²kmQ}¯Ltuik|Jy}zlYcw:tu|k|¬~|~t³
y+}m1®y|m+rZt¢y*wrcmmtxm+vxl|~rkmd²u|~rkftuiwt¢l}m+¬´ P)r¯°}zvtx²krw:txm+¬³;|r·l}zt¢y+wzmd+
½?mk}frk}t
L}zxum*²y,iwl}m+¬´@hQikm+vxm¯°}zvumz9½?m¢m*tu|lwtumY|­t,\w¬~²m¢³txw¾Z|rkt,w:tx|tu|y+ }:m*v ulw¬~¬;¬}y+w¬
vxm+z|~}zrQwvx}²krcy¬|±z²m \:´
h
}m*tu|lwtumYtuim&\w¬~²mY}¯.& 2-( *) VYD $%D YZuH½Dm&y}zr|m*v txikm|~l&wmYtu}Lm®wzvxwki S  V) $ Z
½i}zum!zm+vutu|ymd0|~r vxm+vumdm*rzt0|l&wmJu|­txm***½i}zum)É°½Dm+|iZtumdÊ9wv,y+9|r vum*kvumdm*rZtLtxikm`y+}rtuv,w|rZtx
}zrtuikm@¬wLm+¬Hwzuu|rklm+rZt}¯;rkm*|~ziZL}vx|rk&|~tumd+´ « m@wvtx|­tx|~}zrtxikmumt)}¯Jwv,y+|rZtu}²m+tx
="!$&H$*)+)+)+$
	9½|~tui 	 , "   wr    k "&´y*wrfLmwvtx|­tx|~}zrkm*f|~rZtu}
5ºy+}rkrm*y{tx|~}zrb}v   sy}rrkm*ytu|}rb²m+txm+Lm+rc|~r}zrbtuikmYmÀcrk|­tx|~}zrf}¯`tuikm¢rkm+|iL}vxik}}bu³
txm+l´ <}vQtxikmy+wzm'}¯
txikm   sy}zrkrkmdy{tu|}rrkm*|~ziZL}vxik}}u³txm+l " É & $M$ M$!M$#"($
$#$#%
vxm*uLm*y{tx|~zm+¬³kÊ
y+}rZtxw|~rcEw¬¬wv,y+ V7F$ GZH²cy,i¢txiw:t"@|;tuikm )}vutuik « m*tÇÉgÇ}vutuiZ)}vutuik Ewztd « m*t*
`wt*c}z²tuik « m*t*}z²tuiHwrb}z²tuik EwztdvumdLm*ytu|m*¬~³kÊ?rkm+|iL}vQ}¯ 7,´
 Hmt'&)(JV 7%ZHLmtxikm)½|r}:½ }¯u|~Ã*m*+*ym+rZtxm+vxm*w:t?u|~tum7,´-,Çm+Àrkm
  ( (EV 7%Z
wJtuikm)vu}m*y{tx|~}zr}¯.  }:m*v& ( V 7%Z     ( ( V 7%Z  MV0/ $218Z 43/K9& ( V7%Z5$V4/ $51EZ 96  - 
 Hmt# 2 VYD ZcmYtxikm¢|rk|~tu|w¬Jmdtx|~l&w:txm¢}¯EtuimYvu}zwk|¬|­t³tuicw:t@¬wcm*¬ D 9 <S|@wzuu|rkmdtu}|~tum
7 9 Ç´
, m+rk}tum¢Z³(# 2-( HV D $FD YZ?tuikmÇ}|rzt kvu}zw|~¬|­t³tuicw:t ¬wLm+¬ D 9T< | wx|rkmdtu}u|~tum_7Qwrc
¬wLm+¬ D   9T< |Çwxu|~zrkm*tu}|~tum c´=<}vÇwrZ³|m*r¬~}y+w¬H½|r}:½u|~Ã*m7*8+6*Jctuimm*tu|l&w:tu|}rb}¯
txikmQ}|rZtkvu}zw|~¬|­t³|y+}lk²txm*w  #
2-(  V D $FD   Z
 L4   ( (EV 7%ZF4 5&:9 ( ; ) 7=<>5? @ & 2 ) # 9 VYD Z )#.;V D   Z%$ V7F$ GZ 96  $ LABCAB $ É  zÊ
½im+vxm 4   ( ( V 7%ZF4|ÇtuimYy*wv,|~rcw¬|­t³w:t  ( ( V 7%Zu´'hQikmL}txm+rZtu|w¬!wvxwlYm+tum*vx)wvum}t,w|rkm*fwzy+y+}vuk|~rkz¬~³zky{¯´ 2  6º
82-(  VYD $%D   Z
 # 2%( MVYD $%D   Z#
2 V DJZ ) #  V D   Z ÉdÊ
<!|²kvxmnÅ|~¬¬~²ctxvxwtum*tuim¿y+}lk²t,w:tu|}r }¯  2 HV D $FD Zu´D |mÀcrkm* Z³ txikm   ºy+}rkrm*y{tx|~}zr
rm+|ic}zvui}Z}³tum+l }rw¬w:tutu|ymz´|­txm*7Çwr ¯°}vxl wum*y}zr}v,m+v@y¬|±z²mY|r¿tuikm®Ç}vutui
« m*tDk|~vxm*ytu|}r´;hQikmÇ¬}y+w¬½|r}:½É°vxm+kvxm*um+rZtxm*Y³uiwzm*&u|­txm*,Ê;}¯Hu|Ã+m E+ ym+rZtxm+vxm*&w:tQ|~tum
7 |~rc|y*w:txm*@txikm®vxm+z|~}zr¿}:zm+v@½ik|y,ituimt,w:tx|tu|y&m*tu|l&w:tx|~}zr¿}¯  2  VYD $%D YZÇ|¢y+wvuvx|~mdW}z²t*´bhQikm
wvuvx}:½)?vum*kvumdm*rZt?txikm@w|v,Q}¯
rm+|ic}zvxQy+}ru|km+vxm*|~rtuim@m*tu|lwtu|}r}¯  2  VYD $%D Zu´
hQikm)y,i}|ymD}¯Ltuikmu|~Ã*mD}¯L½|r}:½B& ( V7%ZHm+Lm+rJ}r¢tuikmy,iwvxwzy{txm+vx|tu|y+
}¯Ltuikm|l&wzm?²krcm+v
y+}ru|m+v,w:tx|~}zr´? y+}ll}r|m*w&|Qtxiw:t|~l&wzm|~tumd|rfw®l&w¬~¬vxm+z|~}zrbwvxm@lY}Zt)¬|¾m+¬³®tx}®iw\zm
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* dn
N
S
W E
NW NE
SESW
i
j
<!|²kvxmn  ?½|~rc}:½%}¯;u|Ã+m C+®ym*rZtum+vxm*w:t|~tum7?¯°}vQtxikmm*tu|l&w:tx|~}zrb}¯" 2 HVYD $%D YZ`}¯Jy¬|±Z²km
\V 7F$ GZE|rtxikm)}zvtxi « mdt)|vumdy{tx|~}zr´
txikm)xwlmD¯°m*w:tx²kvxm**´
hQi²*tuim½|~rk}:½Äu|~Ã*m'*vum*kvxm*um+rZtx*|rYy+m+vutxw|rm*rmz:tuim|~rm*vxumQ}¯9m+zvum*m
}¯
¬|~¾zm+¬|~i}Z}cm+t½?m*m+r|~l&wm@|~tumd+´?» rtuim@}tuim+viwr0½Dm'uik}z²k¬rk}ttxw¾zmÇtx}}ul&w¬¬vxm+|}rc
k²kmÇtx}&t,w:tu|tu|y+w¬Lk|wum**´ <k}vQm+¸wlk¬~mzZtuikm 7'w²xu|wr½ik|~tumrk}|um |rtxikm|~l&wzm*Qy+wr|r ²km*rym
u|rk|~Àcy+wrZtu¬³f¯°m*wtu²kvxm®lm*wz²vumd@}¯|r|Z|²w¬?u|­txm**´fu|~lk¬m®½Qw\³ftx}Wm*y+vumdwumtuikmm¹9m*ytx}¯
wzk|~tu|mrk}z|umQ|Jtu}@²um)w'¬~}:½Qºwzu
À¬~tum*vE}rYtuim)|~l&wm´
psr&}v,m+v;tx}@m+t`wrYm¹9m*y{tx|~zmÇulY}}tuik|rk
txikm@½|r}:½%u|Ã+muik}²k¬cm@¬wvxm'm+r}²kzi´ /)m*rymztuikmu|Ã+m'}¯;vum*|}r & ( V7%ZEvum*kvumdm*rZtx*|~rtui|
vxm+Zwv,0ztuikm@m*vxm+m}¯!ul}}tui|~rkc´JhQikm+vxm'|Qw¢tuv,wm*}¹bLmt½Dm+m+rtuim@¬~|¾m*¬~|ik}}®}¯
tuikm@u|­txm*Q|rw
vxm+z|~}zrbwrtxikmm¹9m*yt }¯;r}|mm*¬~|l|~rcw:tu|}rb|rtuimvxm+|}rH´» ²kvÇm¸cm*vu|m+rcymuik}:½)Qtxiw:tÇ²c²w¬~¬³
vxm+z|~}zrD}¯;|Ã+m7*   $$¢wr'kvx}:Z|mm*vu³®z}}m*tu|l&w:txm*Q}¯
tuikm@cwv,wlmtxm+v  2 MVYD 2 $%D HZu´
« ikm*rtuikmvumdy||}r}¯Ltuim¬wcm*¬~|rk@|J|~lL}vutxwrztd½Dm)y+wr¯°²kvutuim+v`m+tum*vul|rkmÇwwtx|~zm+¬³@tuikm
u|Ã+m'}¯;½|~rc}:½ &)(EV 7%ZJ¯°}zv)m*wzy,iu|­txm7,´EhQik|Çy+wrLmcm*v¯°}zvulmdwzD¯°}¬¬~}:½)  ;¯°}vm*m+vx³u|­txm7`wrc
¯°}zv|~¹Lm*vum*rztu|Ã+m *JH½ikm*vumKL6A* AP g!wr P J|@wÀk¸m*:w¬²km
½?m&y+}lk²txmtuikm&:wvx|wry+m
}¯Etuim±Z²wrZtu|~t³@# 9 VYD 25Z
)H#-;VYD  ZuH½ikm+vxm V0/ $218Z9   ( ( V7%Zu LA A f´ « my,i}Z}Zmtuikm&u|~Ã*m¢}¯½|r}:½B& ( V 7%Z0tu}@Lmtuim}rkmQtxiw:tE³|m+¬k;tuim)l&w¬¬m*tE\wvu|wrcymQ}¯Ltuikm)±Z²wrZtu|~t³# 9 V DG2 ZH)!#-;GVYD  Zu´
hQikm®wc}:zm¢lm+tuik}¿}¯Dm*tu|lwtu|rkc}tum*rztx|w¬Jwv,wlm+tum+v, ¯°}vy+¬~|±Z²km*'}¯?}v,m*v@y*wr¿m*wu|¬~³
Lm'm¸tum*rmd&tu}Ytxikmy+}lk²t,w:tx|~}zr}¯!c}tum*rztx|w¬9wv,wlmtxm+v,E¯°}zvy¬|±Z²kmd?}¯H}v,m*vx?ik|ikm*v?txiwrKN  
 2  ( 2  ( ( 2
	VYDE"#$FDG&H$+)+)*)+$FD_Zu´;pºty+wr¯°²vtxikm+vDcm m*rkm+v,w¬|~Ã*m*Ytx}@txw¾mÇ|rZtu}wzy+y+}²krZtEtxikm |txwrcymÇ}¯txikmu|­txm*Q|rwYvxm+z|~}zr  #
2%(  VYD $%D   Z
 2%( ( 5
&:9 ( ; ) 7=<>5? @ & 2 ) 2%( 9 # 9 VYD Z )#-;V D   Z5$ V7%$GZ 96  $ L7A A  $ ÉdÊ
½im+vxm 2%( ( |txikmrk}vxl&w¬|~Ãdw:tu|}r·y+}rtxwrZt*

9 ( 2Ç|wWy}m1&y+|~m*rZtm*cm*r|rk¿}r·txikm|txwrym
 V 7F$2/JZELmt½Dm+m*ru|­txm7`wrcu|­txm /´ <}vm+¸wlk¬~mz

2%( 9 y*wrcmm+ÀrkmdwzL V L   V 7F$2/JZ5Zu´
hQik|Emdtx|~l&wtu|}r&lmtxik}bÉE±L´9É  ZÊÊJy*wr&w¬u}@cm)²cmd|~r&ik}zl}m*rkm+}z²Jwrc|u}txvu}zk|y)Áf=<
³¢txw¾Z|rk'txikm w\zm+v,wmD}¯6#& 2%( *) VYD 2%$%D  ZH|~rw¬¬ktuimÇ|vumdy{tu|}rcJ½|­txi&tuimÇ½ik}z¬~m|l&wm)txw¾zm+r&wEtuikm
½|r}:½@´
@A@CBDFEGHE
 5    " 
	 + * ?
	+ 
 "!    8.0,9  D 7$875 7 & (7N2A8 @/(7  7 & (7N2A8  LN9O2O, 7 (  5
» rcymtxikm²kvxwrWwvumdwm+tumdy{tu|}rkvx}k¬m+lÈ| ¯°}vxl²k¬w:txm*fwzwrfm+rm+vx³l|~rk|l|~Ãdw:tx|~}zrWkvx}k¬m+l
|~t)y+wrLm}z¬~zm*Z³®wr}ztu|l|~Ãdw:tx|~}zrw¬~z}vx|­txikl´ ²|­txm'w¢¬}t¬~|~tum*vxwtu²kvxm'm¸|t,Q}r}ztu|l|~Ãdw:tx|~}zr
w¬~z}vx|­txikl&D|~rtui|Q¯°v,wlm*½?}zvu¾9m*m 26!wrvum+¯°m+vxm+ry+m*?tuim+vxm+|r´
psr tuikm¿)kLm+rk|­¸ ½DmWiw\zmb|~rcy¬²m*%w·kvx|m¯mduy+vu|tu|}rN}¯}zlmfvumdym*rztx¬~³ kvx}L}zum*Nw¬­
z}vx|­txikl&   , mtum*vul|rk|tx|yEm*²}ºÇrkrkm*w¬~|rkÅÉ, 9Ê{ 7'wlmtuv,w:tum*³)kvu}Zwy,iNÉ87@Ê{Jwrc
Áb}k|­Àmd Ábmtuvx}L}¬| , ³rwl|y+bÉ ÁWÁ ,Ê´ « micw\mw¬u}¿|~ry+¬~²cm*Ä}²kv|rm*tu|zwtu|}r}rÄtuikm
m+¹Lmdy{tx|~zm+rkmduD}¯
tuikmdm@w¬~z}vx|­txikl&?wr®txikm'|~lwzy{t}¯!l}km+¬0wvxwlYm+tum*vDmdtx|~l&wtu|}r®txm*y,ikr|±Z²kmd+´
 -9
(2
'; q#µ578
	  +(	2(È * ¼)(57&	()* +2 ¢	
 +¡(W()* +2 !&>D(H
h
}Çl&w¾m`l}zvumEm1®y|m+rZt!²cm?}¯l&w|~r¯°}zvul&wtu|}r:½Dm`|rZtum+zvxwtumE|~tJ|~vxm*ytu¬³@|~rtuikm Qw\³m*Hl}km+¬|~rk
}¯`txikm®|lwm³Áb=<cwrc|r¿tuikm&¬wLm+¬|rkkvu}y+m*x@}bwtx}b|~rcyvxm*wum¢tuikm&vx}k²ctxrkm*x'}¯Dtuikm
wrw¬³|Dvumd²¬­td´
!$# ?8@(.69O,& (7$89 DF&G/ HJ82
KMLN.6;9O.7 8&JA.65MDF2";.6L 7$89
« m@wvtx|­tx|~}zrtxikmumt)}¯!|l&wm@u|­txm*|rZtu}t½D}®²m+tx    ;  =     O'       J kk½ikm+vxm  H|txikm'²kcm+t?}¯Hu|~tum*Qy+}vxvumdL}rk|~rk'tx}txikm ²vuwrwvxm*w|~rk|y*w:tumd®³Ytuikml&w®|l&wzm´ mt Lwrc     cmtuim@kvu}m*ytu|}r}¯
¬wLm+¬|~r }r    wr      vxm*uLm*y{tx|~zm+¬³´  m+t·Lmtuikm'mdy{tx}vQ}¯!¬wcm*¬
}¯!u|­txm*|r3  u²y,ituiwtÇw¬¬y}lL}rkm*rZtxwvxm'm*±Z²w¬9tu}Ytuikm@¬wLm+¬8²kvxwrwvumdw!{´
y*y}v,|rkftx} Qw\³md@¯°}zvul¢²k¬wJ½?m}t,w|rµtuimwc}Ztxm+vx|~}zvu|?kvx}wk|~¬|~t³}¯)tuikm¬wLm+¬|~rk*)
z|~zm+rwvumdw¬|~Ãdw:tx|~}zr}¯
txikm@}um+vx:w:tx|~}zr4}zrw¬~¬tuikmu|­txm*|rKÇLwrtuimwkvu|}vx|0¾rk}:½¬m*zm}¯
¬wLm+¬Q}rtuim|~tumd|~r3    
# V! 4 >$>Z
 # V!>$ 4  Z )# V) Z# V) $>Z  # V! 4  Z )# V4  Z ) # V!Z# V!>$@Z  É*nzÊ
« m&wx²klmtuiwttxikmY²kvucwrWvxm+z|~}zrfkvxm*um+rZtumdb|rWtxikmYxw:txm+¬¬~|~tumY|lwmY|'w²cm*vxumt'}¯Etxiw:t
vxm+vumdm*rztxm*W|~rtxikm®y}zvuvxm*uc}zr|rkm+}zv,wki|y¢l&w´®psr}tuikm*v@½?}zvxk*½Dm®wx²lYmYtxiw:t²vuwr
wvumdw wvxmvx}:½|rkwÇtu|lm¢z}m**´ « |~tuitui|'wxu²kltu|}rN# V4 ZD|m+|~tuikm*v  }vY´@hQi²*9tuikm
wL}ztum*vu|}vx|kvx}cwk|¬~|~t³ # V) 4  $>ZDy+wrcml&w¸|l|~Ã*m*}zrk¬~³½ikm+r # V 4  Z  Lz½ik|y,ib|lY¬~|m*
txiw:t=  G´Jpºttuikm*r¯°}z¬~¬}:½)?¯°vu}zlBE±L´ÇÉ*nzÊ`txiw:t
# V) 4  $>Z
 # V)     4 >$8   @Z
 # V! 4     Z )# V)    Z# V!>$8   >Z É5ZÊ
Çrw¬}z}²;tx}txikm m*vu|:w:tx|~}zrJ|rm*ytu|}r®nz½Dm)}ktxw|r&txiw:tEtxikmÇl&w¸|l|~Ãdw:tx|~}zr&}¯6# V!=4 >$@Z
|Qm*±Z²k|:w¬m+rZtQtu}txikm@l|~rk|l|~Ãdw:tx|~}zr}¯Htxikm'¯°}¬¬~}:½|rkYm+rkm*vuz³&¯°²krytu|}r  
/V!=4 >$>Z  5
 7  	 
   4 I J (4 ;V  ;POQ J 'Z R I T "J  V  ;UOQ J !Z   5& 2-( *) 7:9  '& 2%( *) V!>2 $   Z5$ É):Ê
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* :
½im+vxm ^     |Qtuikmumt}¯;y+¬~|±Z²km*u²y,ituiwt)}rkm'}¯!tuim@m+vutu|ymdD||r3     ´
» rkm}um+vxmdÇtxiw:t E±L´?É:Ê'|~¹9m+v,@¯°vx}l `±c´DÉgZÊ'}rk¬³W|rtuimm+t}¯)u|­txm*®Ég| ´ m´3    E}zvDÊ
tx}WLm|ry¬²md·|rµtuimm+:w¬~²wtu|}r·}¯tuikmm+rkm*vuz³W¯°²ry{tx|~}zr´¿hQi²*J½ikm*r·l&w·|r¯°}vxl&w:tx|~}zrµ|
|rZtum*v,w:tumd®|rtuikm@l}m+¬|rk&t,wmz}rkm'}zrk¬~³rkm+mdkQtu}&umt=     wrcy+}ru|km+v$     }zr      ´
!  ?8@(.69O,& (7$89 DF&G/BHJ82
KMLN.
;9O. 7$8 (.  &  .6L$7 89 *-,2"34.655( ,2 9  &
.0.6; 1&:3 2A8@(),2AL"3 .  .
hQimwL}:mm+rm+vx³b¯°²krcy{tu|}rÄy+wrLm®l|~r|~l|Ã+m*·Z³¿wr³W}¯Qtuikm®}ztu|l|~Ãdw:tx|~}zrw¬~z}vx|­txikl&@²cy,i
wz tuik}Zm}¯um*y{tx|~}zr¿H½ik|y,i¿vumd²k¬~tx'|rw¬wLm+¬|rkµÉ°|´ mz´&²kvucwrwvxm*wwrrk}rk²kvxwrwvxm*wZÊ)}¯
txikmxym*rkm´?psrb}v,m+vQ¯°}zvtuikm¢mtxm*y{txm*²kvxwrwvumdw¢tu}&Lmy¬}zum+vtx}tuikmm¸cmdy{txm*}rmk½Dmm+|m
wr¿wr|~tum*vxwtu|mYkvx}y+m*x½ik|y,iw:²t,tuikmL}txm+rZtu|w¬'|~r¿txikmm+rkm*vuz³¯°²kry{tx|~}zrµwy+y+}v,|rk®tx}w
¯°m*m*cwy,¾®y}zrZtuvx}¬0uy,im+lmkum+mÀz²kvum@´Jpsrm*wzy,i|~tum*vxwtu|}rtxikmuwlm }ztu|l|~Ãdw:tu|}rw¬}zvu|~tuil"|
²cmdw`tuim ¾zm+vxrkm+¬JÉ°|r}z²kvQy+wumZtxikm 7@kSw¬~z}vx|­txikl4iw?Lm+m+r²um*Ê`tu}y+wvuvx³Y}²tDtuikm¬wLm+¬|~rk
vu}ymdu2 6º´
 uu²klmÀcvxt¢txiw:tYtuimzvu}:½Qtxi·vxwtu|}W}¯)tuikm²kvxwr wvxm*w!r}tumdÅwz	0Dw:¯¶tum*vYtuikml&wÅ½Qw
vu}²y+m*|Çw\\w|~¬w¬~mz´;hQi|v,w:tx|~}&y*wrcm@}ztxw|~rkmd0¯°}zvm¸kwlk¬m¯°vx}l m*tu|lwtu|rkc}zk²k¬w:tx|~}zr
zvu}:½QtxiW}zv ¯°vx}l.tu}:½r¿k¬wrkrk|rkkvx}m*ytx 2 n6º´  mt

Lmtuim&vx}:½QtuiWv,w:tx|~}}¯?tuikm&²vuwrwvumdw
y+}lk²txm*wy*y}zvx|rktu}tuimy²kvxvum*rZtD¬wLm+¬|~r&vumd²k¬~t)y}zlYcwvxm*&tx}tuikm@l&w|r¯°}vxl&w:tx|~}zr´
psrZtu²|­tx|~zm+¬³|~¯


0txikmDkmtumdy{txm*¢²kvucwrwvumdw)|!ul&w¬¬~m*vHtxiwrtuikmQm+¸Lm*ytumd}rm´
hQim+vxm¯°}vxm
½Dm|~rcyvxm*wum¢tuikmkvx}wk|¬~|~t³b}¯?tuikm_²kvxwr¿wvxm*w!Y¬wcm*¬Ewr¿m*y+vumdwumtxikmkvx}wk|~¬|~tu|m*}¯Dtuikm
}tuikm*v)¬wLm+¬+´Ç»Çtuim+vx½|umk|~¯

0txikmm+tumdy{tumdb²kvxwrbwvumdw|Ç¬wvuzm+vQtuicwrtuimm¸Lm*y{txm*}zrkm´
hQim+vxm¯°}vxmd½Dm?mdyvxm*wum;tuim?kvx}cwk|¬~|~t³Ç}¯tuikm ²kvucwrwvxm*w#;¬wLm+¬wrc@|~rcyvxm*wumJtxikm`kvx}cwk|¬~|~tu|m*
}¯Htxikm@}txikm+v¬wLm+¬+´
» um+vxmtuicw:t&¯°}vwr³Åu|­txm?tuikmbl}vxmrkm+|iL}v,Ycm*¬~}zrktu}²kvxwrNwvumdwkJtxikmfl}vxm¬|¾m+¬³
txik|u|~tumYcm*¬~}zrkz'w¬u}®tu}²kvxwr¿wvxm*w´ /Çm+ry+m9txikmlY}|~Àcy*w:tu|}r}¯Etxikm*umYkvu}zw|~¬|­tx|~mdÇ|'²cy,i
txiw:t tuikm¢|~rcyvxm*wumwrbm*y+vumdwumwvxm@kvx}L}vutu|}rw¬}v |~rzm+v,m*¬~³kvx}L}vutu|}rw¬0tu}&txikmr²kl¢cm*v }¯
rm+|ic}zvxDiw\|rk¢tuikm²kvxwrwvxm*w# ¬wcm*¬ ´
 Hmt D®Lm®txikm/²kvxwr·wvumdw!¬wcm*¬  ftuikmm+zvum*m®}¯Qtuimv,wi SYEwr(2ÇtuikmrZ²lLm+v}¯
rm+|ic}zvx;}¯9u|~tum  2 iw\|rk'¬wcm*¬8D  ´JhQikm)wz\²tulm+rZt`kvx}ymd²kvxmD|ELm+vu¯°}vxlm*Y|r¢txikm¯°}z¬~¬}:½|~r
½Qw\³fÉ  |wrwzkwt,w:tx|~}zrwvxwlmtum*v*  
  

L\Ê  
pº¯


0tuim+r
# 2 V D  Z  # 2 V D  Z';V L; # 2 VYD  Z5Z )  ) (2#
25VYD Z  #
2 V DJZ'; #
2 V DJZ
)  )  2 $ D BD 
pº¯

0tuim+r
# 2 VYD  Z  # 2 VYD  Z ;*# 2 V D  Z )  ) LL(2#
2 V DJZ  # 25VYD Z. M L4 <=4 ; L ; # 25VYD Z V )  ) LL 2 $ D8BD 
@A@CBDFEGHE
)4    " 
	 + * ?
	+ 
hQikm&wz\²tulm+rZt'}¯`|rk|~tu|w¬Jkvx}wk|¬~|~tu|m*wvxmtxikm+rtxw¾m+rW|~rZtu}wy*y}z²krZt |rWtxikmYy+}lk²t,w:tx|~}zr
}¯
m*rkm+vx³®L}txm+rZtu|w¬Q}¯;y¬|±Z²kmd}¯!}v,m+v)Y²u|rk E±L´)É  ZÊ{´
Ç}tumtxiw:tm+zm+r|­¯
tuikm'vx}:½Qtuivxwtu|}}¯
²kvxwrwvxm*w|Q²kr¾Zr}:½r}rkm@y+wrumt  ! Ywrtu|¬~¬
wkk¬³Wtxikm|~tum*vxwtu|mxy,ikm*lYm¯°}v¢²kvucwr·wvxm*wWmtxm*y{tx|~}zr´fpsr·l}ZtY}¯Çw¬¬`}z²kvm+¸cm*vu|lm+rZtx*;tuikm
zvu}:½Qtxiv,w:tx|~}

}¯²kvxwrµwvumdwy+}lk²txm*µwt@tuikm&Àcvxt|~tum+v,w:tx|~}zr@|@¬wvxm+v'txiwrtxikm®m+¸Lm*ytumd
}zrkm 0´D» ²kvQm¸Lm+vx|~m*rymdQ|~rc|y*w:txm'tuiwtÇw:¯¶tum*v)m*m*vxw¬L|~tum*vxwtu|}r?txikmy}zlY²tumdv,w:tx|~}

Lm*y+}lm*
y+¬~}Zmtx} 0Ewr¿tuiwttxikml}|~Àcy+wtu|}r}¯¬wcm*¬~|rkfvxm*u²k¬~tx}¯)²cy+ymduu|m®|~tum*vxwtu|}rwvumtxikm+r
zm+vx³ulw¬~¬Lwr&w¬~l}Zt`txwrwrztd´
hQikm*vum+¯°}vxmz|~rtxikmÇwcm*rym}¯9|r¯°}zvul&w:tx|~}zr}rbÉ°½DmÇumt   
|rtuik|y+wzm\Ê{}zrkmy+wrtu}ztxikm@|­txm+v,w:tx|~}zr½ikm*rtuik|Qkikm*rk}lm+r}r|Q}zum+vxm*´
!     / .0,75 .68@(&:L < .
51L (5
<!|²kvxm 5µ|~¬¬²txvxwtumd®wr m¸Lm+vx|~lm*rzt,w¬m+¸wlk¬~mb}¯²vuwrNwvxm*w¿mtxm*y{tx|~}zr´ <!|²kvxm5{ÉgwZÊ¢|®w
L}vutu|}rW}¯Etxikmk?»hkn|l&wm¢}:m*v)tuimYvxm+z|~}zr Dw¬w|Ç|r <vxwrymz´|~rcymY½?mwvxm|rztxm+vxm*tumd
|rÀr|rk&²kvxwrwvumdww¬}rm½Dm²cmQ²t)t½D}&y¬wxmd`tx}&¬wcm*¬H|~¹Lm*vum*rZt)vum*|}rD}¯!tuim|~l&wm 
D "  ²kvxwrNwvxm*w#, D &  rk}zrº²kvucwr wvxm*w!{´ hQikmfl&w |r¯°}zvul&w:tx|~}zr y+}vxvumdL}rc|~rtx}µ}²kv
|rZtum*vumdt|uik}:½rµ|r <!|~z²kvum 5{É°cÊ!½im+vxm&tuikm½ik|~tumy+}¬}vvxm+kvxm*um+rZt,@²kvxwr·wvumdw*tuimkwvu¾
y+}¬}v@vxm+kvxm*um+rZt,@rk}rk²kvxwr¿wvumdw*´pºt|wzuu²klm*txiw:t¢u²y,iµ|r¯°}vxl&w:tx|~}zr¿|r}tLm+vu¯°m*yt*´bÇ
½Dmy+wrm*m9tuimul&w¬¬
²vuwrwvumdwÇwt txikmYtu}zW¬m¯¶ty}zvurkm*v |r <!|²kvxm 5,É wzÊ wvxmrk}tvumdm*rzt'|r
|l&wzm5,ÉgcÊ{´
<!|²kvxm 5{ÉgydÊ?uik}:½)Dtxikm²kvxwrwvxm*wzQmtxm*y{txm*³&txikmlmtxik}vumdm*rztxm*|rbm*y{tx|~}zrbn¢½|~tui
7@kSwz?tuikm'}ktu|lY|Ã*wtu|}rw¬}vx|~tuikl´!psrtxik|Dlmtxik}0kl&w|~rk¯°}vxlwtu|}r|D}r¬~³&²um*tu}um+¬m*y{t
}ztu|l&w¬Çtum¸tx²kvum¯°mdw:tx²kvumm*xyvx|~ktu}v,}¯'txikmW|rkk²t|~l&wzm´hQikm*vumb|®rk}Å|~rZtum*v,w:tx|~}zrÄ}¯'l&w
¾rk}:½¬m*km|~rtxikm@|~l&wm'l}km+¬rk}zv|~rtxikm@¬wLm+¬|~rk&vu}ymdu*´ <!|~z²kvum 5,É ÊDkvx}:|md?tuikm²vuwr
wvumdw;m+tum*ytumd¢³tuikmlmtxik}Ykvumdm*rZtum*¢|rtuik|Eum*y{tx|~}zr½|~tui 7@Nwz!tuikm¾zm+vxrkm+¬}ztu|l|~Ãdw:tx|~}zr
w¬~z}vx|­txikl´
?}zlYcwvx|~rk <!|²kvxm* 5{Égy*Ê;wrbÉgcÊ{Z}rkm)}zum+vxm*
txiw:t?tuikm)lm+tuik}kvxm*um+rZtumdY|~rtxik|?mdy{tx|~}zr
|lkvx}:m*!txikmÇ±Z²w¬~|~t³}¯xym*rkm¬wcm*¬~|rkw¬~z}vx|­txikl&+´!hQikm)²kvxwr&wvumdwJm+tum*ytumdZ³tuik|E¬wtElm
txik}|`l}vxm)y}lk¬mtxmÇwrc&y¬}zum+vJtx}@tuikmÇvumdw¬|­t³z´! J¯gwv?wJtxik|Ewvtx|y+²k¬wvE|lwm|`y+}ry+m+vxrkm*0
txikm²rmtxm*ytum*f²kvucwrbvxm+|}rbwt)tuikmYym*rztxm+v }¯ <!|~z²kvxm 5{Égy*Ê)|Çl&w|rk¬~³²kmtu}&txikm¯gwzy{t tuiwt |r
txik| vxm+z|~}zrtuikm*vum¢|'wl²um+²klÈwrWu}lml}r²klm*rzt,'²kvxvx}²krkm*³vxm+m+rwvxm*wk´/)m*rym¢tuikm
txm¸tu²vum@¯°mdw:tx²kvumd)}¯Jtuik|Çvxm+z|~}zrvumdm*lk¬ml}vxm'tuik}Zm¢}¯;tuim¢y}z²krZtuvx³|mv,w:txikm+vtxiwrftuik}Zm}¯
txikm²kvucwrwvumdw|r®txikm'|~l&wzm´JhQik|Dvum*|}r®|Qmtxm*y{txm*w?²kvxwrwvxm*w|r <!|²kvxm5{ÉgÊ`}:½|~rtu}
txikm@m+rk¯°}v,ym*²tx|~¬|~Ãdw:tx|~}zr}¯
txikm@l&w¾Zr}:½¬~mdm|~rtxikmwL}:mlmtui}´
 -9/=8!® +26-9/=2( È{&! ¢+ ,L=!2  
 +
« mr}:½vumdm*rzttuikmtuik|vxÅtxm+·}¯Q}z²kv½D}vx¾W}zr·²kvxwr·wvumdwbmtxm*ytu|}r É y{¯´ <!|²kvxmf\Ê{´WhQikm
½D}vx¾kvxm*um+rZtumd&|~rtuikm'kvxm+|}²Dum*y{tx|~}zriwz`Lm+m*r¯°}y+²md®}zrmd|rk|rk¢vu}zk²tD|l&wmwrw¬~³u|
w¬~z}vx|­txikl&+´@psr¿wvtx|y+²k¬wv*9½Dm¢²cm|r¯°}vxl&w:tu|}rm¸tuv,wytumd¯°vu}zl.m*}zvxwkik|y@l&w tu}|lYvu}:zm
wrw¬³|)±Z²w¬~|~tu|m*Ç}¯??»h |l&wzm**´=/)}:½Dm+m*v*Luwtum*¬~¬|­txm|lwmdÇwvxm}¯¶tum+rWm+vx³y+}lk¬m¸0´» rkm
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* :
ÉgwZÊ É°LÊ
ÉgydÊ ÉgcÊ
<!|²kvxm?5  DÉgwzÊ  ! c}zvtx|~}zr¢}¯ctxikm ?»h kn'|~l&wzmQ}:m+v;txikmvxm+|}r Dw¬w|;|r#<vxwrymz´DÉgcÊ  JÁbw
|r¯°}zvul&w:tx|~}zr¿wc}z²t@tuim&²kvucwrwvxm*w}t,w|rkm*¯°vx}lÈtxikm®y}zvuvxm*uc}zr|rkm+}zv,wki|y¢l&w´®hQikm
½i|­txmvum*|}rvum*kvxm*um+rZtx²vuwrbwvxm*wkktuikmwvx¾vxm+|}rvxm+kvxm*um+rZtx)rk}rº²kvxwrwvxm*w´ É y*Ê   P)vxwr
wvumdw¢kmtumdy{txm*³&tuikmu|lY¬~m 7@´HÉgcÊ  APÇvuwrwvumdw¢kmtumdy{txm*³&tuikm@|~tum*vxwtu|m 7@´
@A@CBDFEGHE
      " 
	 + * ?
	+ 
u|rk¬m¢w¬~z}vx|­txikllw\³br}t@²y*ym*m*f|rwrw¬³Ã+|rk®txikmY|~l&wzm*½|~tuiu² 1®y|m+rZt@wy*y²kv,wy+³wrfvxm
¬|wk|¬~|~t³´
<}v&wuLm*y|~Àcyuy+m+rkmwrw¬~³u|txwz¾9`um+zm+v,w¬Dw¬}vx|~tuikl&¢lw\³Lmbw\\w|~¬w¬~mwrÅlw\³³|m+¬
k|­¹9m+vxm+rZt ²tL}zxu|~k¬³wvutu|w¬¬~³vxm*²rkwrZt wrfy+}lk¬m+lm+rZtxwvu³vxm*u²k¬­t,+´ psrf½iwt ¯°}z¬~¬}:½)+c½?m
|rmdtx|~Zw:tum`tuikmQL}zx|k|¬~|~t³@}¯ctuikmD¯°²u|}rY}¯txikm*umDvumd²k¬~tx*|rYwzy+y+}v,kwry+mE½|~tui¢tuikm*|~vJLm+vu¯°}vxl&wry+m
m*:w¬²w:txm*Y²u|~rk@l&wY¾rk}:½¬m*kmz}wz;tu}@|ryvxm*wzmQtxikmvxm+¬|wk|~¬|~t³}¯LtuimÀrw¬vxm*u²k¬­td´!hQim½?}zvu¾
|@Lm+vu¯°}vxlm*¿|~rt½D}btxm+*;w@|r 2 Z 6 <!|vxt*!½?m&m*:w¬²w:txmtuikm±Z²w¬~|~t³W}¯Dmdwy,iNÉ°|rZtum*vulm*k|wtumdÊ
vxm*u²k¬~t½|~tui·txikmim+¬·}¯)l&wÅ¾Zr}:½¬~mdmz´fhQikm+rJcwum*}r·tuik|m*:w¬²w:tx|~}zr;½?my}rc|m+vtuikm
vu}zk¬~m*l}¯
¯°²u|~}zr}¯Htxikm*um@vumd²¬­t,+´
 "!$#  &GL 7 (   G&:L & (7N2@8
h
}®m*\w¬~²cw:tumtuikm±Z²w¬~|~t³}¯Ewrb|l&wm¢wrw¬~³u|vxm*u²k¬~t*L½?mÀvxt y+}lk²txmw&¬}y*w¬
m+vxvu}zvlYmdwu²kvxm
 VY HZQ¯°}v'm*wzy,iW|~tum: z0tuim+r²klÈ|~t@²kW}:zm+v'w¬¬!tuikm|lwmY|~tumdÇtx}mt@w¬}w¬
m*vuvx}v lYmdwu²kvxm
 J	
 J¯°}vDtuikmvxm*u²k¬­td´JhQikm z¬~}zw¬Lm+vxvx}v`lmdwu²kvummtxm+vxl|~rkmdD½ikmtxikm+vw¢vumd²k¬~t?|D}}®m*rk}²kzi
tx}Lm²um*f|rtuikmY¯°²u|~}zrWkvx}ymdu*´ <k}zv txik}zumYvum+txw|rkmdb¯°}vtxikmY¯°²|}rkvx}y+m*x+Ltxikm¬~}y+w¬;m+vxvu}zv
lmdwu²kvumkmtum*vul|rkm*Çik}:½ m*wzy,i|­¸m+¬!|rf|­¹9m+vxm+rZtvumd²k¬~tx i}²k¬cmtxw¾m+r|rZtu}wzy+y}z²krZtÇ|rbtuikm
¯°²c|}rbkvx}ymdu  ?w&|­¸m+¬
½|­txiWw®ul&w¬¬~m*v)¬~}y*w¬Hm*vuvx}vlmdwu²kvumiw)w®ik|~zikm+v vum*¬~|w|~¬|­t³zcwrtui²
icwQl}vxm'|~r c²km+ry+m'|~rtuim'¯°²|}rkvx}ymdu*´
hQikmW|mdw¬)½Qw\³·tx}·wxmduYtxikmW±Z²w¬~|~t³Å}¯@wr |~l&wzmfwrw¬~³u|vxm*u²k¬~t®½?}z²k¬ cmbtx}µ²umbtuikm
zvu}z²krftuvx²tui¿}¯?tuikm&xym+rm´ P)r¯°}zvtx²krw:txm+¬³|~t@|'r}tw¬½Dw\³w\:w|¬wk¬~mz´psrtuik|'½D}vx¾L0½DmY²m
|r¯°}zvul&w:tx|~}zr®m¸txvxwzy{tumd&¯°vx}l"zm+}zvxwkik|yQl&wD|rtxm*wz0´J)}txmtuiwtQw¬­txik}²kzil&w|~rk¯°}vxlwtu|}r
Lm+|rk®u|~lk¬|~Àm*bwr¬wcm*¬~md0k|)m*wz³®tu}&²umk|~tÇkvx}:|km*Q}r¬~³wvu}z²kil}km+¬}¯
txikmxym+rm´`pºt
|tuim+vxm¯°}vxm|lkvxm*y|umwrf²rym*vt,w|r´YhQi| ¯gwytu}zv'uik}z²k¬Lm¢t,w¾zm+rW|rZtu}bwy*y}z²krZt½ikm*r²cmd
¯°}zvm+:w¬²wtu|rkYtuikm±Z²w¬~|~t³®}¯!|~l&wm@wrw¬~³u|Dvxm*u²k¬~tx*´
<}v wr³3 /9 ÇL¬mt VY HZ?m*rk}txm@tuikm¢¬wcm*¬H}¯Ju|~tum  Ywy*y}zvx|rkYtu}®tuikm¢lwb|~rk¯°}vxlwtu|}r
wr V  (Z9txikmQ¬wcm*¬Z}¯Lu|­txm D|m+r¢³'tuikmQ|lwmQwrw¬~³u|
vxm*u²k¬­td´;²kkL}zum`txiw:t  V  (Z
AD 2  V  (Z
BD Z´EhQikm@y,iwrkzmÇ}¯
¬wLm+¬9¯°vx}l D 2 É°|rtxikm'l&wcÊ`tu} D &Ég|~rtuim|l&wzmwrw¬³|Dvumd²k¬~t,Ê
l&w\³®|ry+²kv)wr:m*vuvx}v )tuicw:t)½Dm'y*w¬¬wYvu|¾  
K (   |~¯ 7  M$

 |~¯ 7#  
hQikm\w¬~²m®}¯   K (  &m*cm*rk}rtuimLm*y+|­ÀLy&¬wcm*¬ D 2 wr D ´'7m+rkm*vxw¬~¬³ucmdw¾|rk
tuikm
vx|¾}¯;y,iwr|rk¯°vx}lw¢¬wcm*¬9}¯!w¢rwtu²kv,w¬L}mdy{t@É°mz´ c´;tuikm ¯°}vxm*t,ÊEtu}&w¢¬wcm*¬L}¯!wYy}zrtxvu²cy{tumd
}zm*ytYÉgm´ ´'w&vu}ZwÊ)|ulw¬~¬m+vÇtuiwrbtuicw:t'}¯`y,iwrk|rk&¯°vx}lÈy}zrtuvx²y{tx|~}zrtx}rwtu²kv,w¬;uy+m+rkmd+´
<}vDm¸kwlk¬mztuim vx|u¾Y}¯
wu|~tum}¯¬wLm+¬Oy+}²krZtxvu³u|mwzy+y+}v,|~r@tu}tuikml&wy,iwrk|rk@tx}¬wLm+¬
vx}zw |~rtxikm@|lwmwrw¬³|Qvumd²¬­t)|)ulw¬~¬m+vQtxiwrtxiw:t)}¯Ew&|~tum@}¯!¬wLm+¬Estx}:½r|rtuikml&w
Lm*y+}l|rk¬wLm+¬ ¯°}vxm*t |~rWtuikmY|lwmYwrw¬~³u|Çvumd²k¬~t*´'psr}²kv½?}zvu¾½Dm¢²um|r¯°}zvul&w:tx|~}zrb¯°vx}l
L}txiYtuikm)l&wwrYtuim|~l&wzm)wrw¬~³u|;vxm*u²k¬~t*Zw;½Dm+¬¬wEu}lm)y+}ll}rm*rm¾rk}:½¬m*kmwL}²t
txikm@½D}vx¬lY}m*¬ ktu}&wx|rwY:w¬²kmtu}tuim@vu|¾9´
Çr®|~l&wm)u|­txmÇy+wrkrk}t?cmÇwrw¬³Ã+md¢½|~tui}²tDcm*|~rkvum*¬wtum*Ytx}@|­t,`rm+|ic}zvx*´  Hmt@  ccm w|~tum
|rtuikmYrkm+|iL}vxik}}  }¯?u|­txm  wr  VY M$F   ZQtuimk|txwrymYcm+t½?m*m+r] &wr    ´ « m&y}zlk²tum
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* d
txikm'¯°}¬¬}:½|~rk¢t½D}Ylmdwu²kvumd  
8VY HZ  5
  7  
# I 
 &   ) ,  GV  M$%   Z É 4zÊ
 VY HZ  5
  7  
#   &   ) ,  GV  H$F   Z $ É\Ê
½im+vxm #
	  |txikm|~rc|y*w:tx}v ¯°²kry{tx|~}zr´YÁbm*wu²kvxm 8VY HZ|Çtxikmr²klLm+v'}¯Q|~tumd|~r   ½i|y,i¿wvxm¬wLm+¬m*¿w D  |~r¿tuim&lw|rm+v,um+¬³b½?m*|~ziztxm*³btuikm*|~vk|txwrymYtu}fu|~tum  z´&pºtvum*kvumdm*rZtx tuikm
u²kkL}vuttuiwt@u|~tum: Ymt, ¯°vu}zlÈ|­t,'rkm+|iL}v,Ç|rftxikmlwf¯°}zv t,w¾|rkKD  wzÇ|~tx'¬wLm+¬´¢Ámdwu²kvxm
 VY HZEvum*kvxm*um+rZtxDtxikm²kc}zvttxiw:tÇu|~tum  mt,D¯°vu}zltxikm|lwm@wrcw¬³u|Qvumd²k¬~tQ¯°}vtxik|)m*y+|u|}r´
hQimu|~Ã*m }¯tuim rkm*|~zic}zvuik}}®m*cm*rkD}rtuikmvxm*u}¬²tu|}r®}¯tuim|l&wzm´ /)|ikm*v?txikmvumd}z¬~²tx|~}zr
|*¬wvuzm+vDtuikmu|Ã+m@y}z²k¬Lm´
hQikm@¬}y+w¬0m+vxvu}zv?lm*wz²vum7:V  (ZE}¯;u|~tum  @|Dtuikm*rbmÀrm*w  
:VY HZ  K ( 
 )  V  HZ'  VY HZ';L $ É   Ê
½im+vxm  |¢u}lmL}zu|~tu|my+}m1®y|m+rZt*´ÇYL}txiÅ|lwmwrw¬³|vxm*u²k¬~tYwrµtxikml&w y}zrzt,w|r
²rym*vt,w|rzt³wrcb|~lkvxm*y+|u|}rL½?m¢²umtuimYy+}Zm1®y|m+rZt  tx}vxmmdy{tÇtxikm¢km+vxm+m}¯?y+}rÀckm+ry+m½?m
icw\m|~rtuim@lw½|~tuivxm*ucmdy{ttx}¢txikm@vxm*u²k¬­tx|~rY|l&wzm´
hQikmY¬}cw¬Hm*vuvx}v lm*wu²kvxm   J  
 J ||lk¬~³txikm²klÈ}¯JtuikmY¬}y*w¬!m+vxvu}zvÇlm*wz²vumd)}:m*v w¬~¬
txikm@|lwm@u|­txm**´
 "!  57N2A8 * ,2"34.655
» rcymÇ½Dm)}ztxw|~r&txikm¬}w¬m+vxvx}vElm*wz²vum)}¯
wr&|l&wzm wrcw¬³u|Evxm*u²k¬­tdz½Dm y*wrkm*y|m ½ikmtxikm+v
txik| vxm*u²k¬~t| }}fm+r}²kzibtu}cmY²um*W|~rWtuikm¢¯°²u|~}zrWkvx}ym*x*´'h
}k}txik|*0½Dm¢u|~lk¬³txw¾m 
Lm*tÇvxm*u²k¬~txÇwl}rk®w¬~¬!w\\w|~¬w¬~m@}zrkm**´)rk}tuikm*v)½Dw\³tu}kmtui|Ç|)tu}®²umwtxikvxm*uik}¬ /  D}rk¬³
txik}zum@¯°}zv ½ik|y,iTS  J  
 J


/Wwvumvum+txw|rkmd¯°}v)txikm¢¯°²|}rWkvu}y+m*x+´=/Ç}:½?m*m+vÇ|­t'|Çrk}rZtxvu||w¬tu}
kmtum*vul|rkmtuikm@:w¬~²km@}¯-/H´
hQik}z²ki¿wvxm*u²k¬~t'um+¬m*ytumdbtu}LmY²cmdW|rftxikmY¯°²|}rkvx}y+m*xÇicw'wvxm+¬w:tx|~zm+¬³ik|~zi±Z²w¬~|~t³
w¬~¬Ju|­txm*'|rWtxik|'vumd²k¬~t}rk}t@iw\zmtxikm&uwlYmvxm+¬|wk|¬~|~t³¯°}vtuim¢¯°²c|}r´hQi²'½DmYy+}lk²txmw
y+}rÀLm+ry+m y+}Zm1®y|m+rZt`¯°}zv?mdwy,iu|­txmÇ}¯tuikmvxm*u²k¬­tDwum*®}r&txikm ¬}y+w¬cm*vuvx}vElmdwu²kvum }¯0txik|Qu|­txm 
 VY HZ QL; :V  (Z  K (   7  K (   $ É*zÊ
½im+vxm txikmm*rk}l|rw:tx}vQ|¯°}vQtuim@rk}vxl&w¬|~Ãdw:tu|}r}¯ :VY HZ`u}¢txiw:t  A  VY HZA[L´
hQikmYm*y+|u|}rb}¯;txikmÀrcw¬H¬wLm+¬H¯°}vw®|~tum¢m+Lm+rÇ}zrtuikmYwy+y+²kl²¬wtu|}r}¯Jtxikmy}zrÀcm*rym
y+}m1®y|m+rZt}¯!tuikmxwlm@u|­txm txikvx}²kziw¬~¬9txikm@vum+txw|~rkmdvxm*u²k¬~tx  
D V  (Z <:0 K 7 5;1, "  ;V  (Z #   &  ) ,  K  $ É zÊ
@A@CBDFEGHE
      " 
	 + * ?
	+ 
½im+vxm  ;VY HZ`|Dtuikm 1  9 |~rk²tÇ|lwmtu}txikm'¯°²u|~}zrkvu}y+m*x+wrc  ;V  HZEtuikmy+}rÀLm+ry+m@y}m¯¶
ÀLy|m+rZt}¯J|~tum_ '|rtuik|vxm*u²k¬~t*´
 "!     / .0,75 .68@(&:L < .
51L (5
<!|²kvxm :|¬¬~²tuv,w:txm*tuikmm¸cm*vu|lm+rZtxw¬`vxm*u²k¬~t}¯Çwkk¬|y*w:tu|}rµ}¯tuikm¯°²u|~}zrµkvu}y+m*xkvxm*um+rZtumd
|r·txik|&mdy{tu|}rÄ}rÅtuikmbxwlmxym*rkmwzY|~r><!|~z²kvum 5´ <!|²kvxm*: ,É wzÊ{ É°cÊ¢|¬~¬²tuv,w:tumtuim²vuwr
wvumdwQ}¯!txikm¢xym*rkmm+tumdy{tumdb³txikm@t½D}®lmtxik}k)kvxm*um+rZtxm*|rWm*ytu|}r n®wr 5vumdLm*ytu|m+¬³
½im+vxm#7@|'²um*¿w tuikm}ztu|l|~Ãdw:tu|}r¿w¬}zvu|~tuikl´ <!|²kvxm* : ,É y*Ê |}ztxw|~rkmdf¯°vx}l.wrk}txikm+v
w¬~z}vx|­txiklÈ²u|~rb½Dw\zm+¬mttuv,wr¯°}vxl wrcvxm+z|~}zrWzvu}:½|rktum*y,irk|±Z²kmd+´»Çtuikm*vw¬}vx|~tuikl&'²cy,i
wz'tui}zum&wum*}zr¿rm+²kv,w¬?rkmt½D}vx¾#2 ;46Dy*wrµw¬}bLm®²um*´ <!|²kvxm :\{ÉgcÊ'|tuikmlwµ|~l&wm´
<!|²kvxm: ,ÉgmdÊJ|?}t,w|rkm*&³YtuimÇ¯°²u|}r®}¯0tuikm'wL}:mtxikvxm+m¢Ég|~rZtxm+vxlYmd|w:tum\ÊJvxm*u²k¬~tx`wrtxikm l&w
|r¯°}zvul&w:tx|~}zr´ Ew¬²kmdQ}¯J|­¹9m+vxm+rZt)wvxwlmtum*vxD²um*¯°}zvQtuik|Çwkk¬|y*w:tu|}rwvxm@wD¯°}z¬~¬}:½)     k
 N    (   N     (    L´NÇY¯°}zvtuikmfu|Ã+m}¯tuikmbrm+|ic}zvui}Z}0`tuikmbum*y+}rÄ}v,m+vrm+|ic}zvui}Z}bu³txm+l| ²um*09|´ mz´~Ltuim ®|­¸m+¬ |~rbtxikm  + &½|r}:½ ym*rZtum+vxm*bwtu|­txm/ ¢iw\zm
Lm+m*rÄy+}ru|km+vxm*|rÅm*±Z²wtu|}rÉ)4zÊ¢wr É\Ê{´µhQikm|~lkvx}:m*lm+rZt³¿¯°²|}rÄkvx}y+m*x|y¬m*wv
¯°vx}ltuik|m¸Lm+vx|~lm*rzt,w:tx|~}zr´
  >D*! 
psrtxik|)wcm*v*k½Dmiw\zm'kvumdm*rZtum*wr}zrk}z|~r&½?}zvu¾®}zrtuikm|rZtum*vukvxmt,w:tx|~}zr}¯!vxm+l}tum+¬³um+rcmd
|l&wzm*@³¿|~rZtum*v,w:tx|~rkbl¢²k¬~tu|~ºucmdy{txvxw¬?xw:tum*¬~¬|~tumkwtxw!zm+}zv,wkik|yYl&wµ¾rk}:½¬m*zm®wrµ|l&wzm
y+}rZtum+¸tu²w¬0|~r¯°}zvul&wtu|}r´ « m'Àvxtkvx}:Z|mdwr}:zm+vxZ|m+½ }¯Htxikmwkvu}Zwy,i´;hQikm*r½Dm@m*xyvx|cmd
w½D}vx¾f}zrtuikm®²ktu|¬~|Ã*wtu|}rµ}¯l&w|r¯°}vxl&w:tx|~}zrtx}f|lYvu}:zm¢txikm®m+¹Lmdy{tu|m*rkm*xwr¿vu}zk²turkmdu
}¯?²kvxwrwvxm*wm+tum*ytu|}r¿|~rµ?»hÂ|~l&wm**´ <!|rw¬¬³f½?mkvxm*um+rZtxm*Wwlmtxik}Wtx}lYm*vuzm¢|l&wzm
wrw¬³|vxm*u²k¬­t,&|uu²km*Ä¯°vx}l6|­¹9m+vxm+rZtw¬~z}vx|­txikl&cm*v¯°}zvul|rk¿tuikmuwlYmt,wu¾Å}zr wµxw:txm+¬¬~|~tum
|l&wzm'u}wDtu}&|ry+vumdwumÇtxikm@vum*¬~|w|~¬|­t³}¯Htxikm'Àrw¬vxm*u²k¬­td´
» ²kvDm¸Lm+vx|~m*rymdEiw\zmÇuik}:½rtuiwt?|r¯°}vxl&w:tx|~}zr&m¸tuv,wytum*&¯°vu}zl¼zm+}zvxwkik|yQl&w?iw`vxm*wt
L}txm+rZtu|w¬
|~rbz²k||~r&vum*lY}tum*¬~³m*rmd|~l&wmwrcw¬³u|)wr|rbtuimm*u|r}¯Jvx}k²tÇw¬}zvu|~tuil
¯°}zvy*wvutu}zv,wkik|y'}km*y{t@m+tum*ytu|}r´hQi}²kzifl&wW|r¯°}zvul&w:tx|~}zrf²u²w¬¬³vu}:|m*Ç}rk¬³fw®vx}²kzi
l}m*¬c}¯Ltxikm xym*rkmu²y,iw@l}m+¬L|Em*vu³Y²um¯°²k¬L|r&tuikm ¬~mdwvxrk|rk}¯0¾rk}:½¬m*zmÇwL}²ktEtuikmuy+m+rkm
wr|~rtuim@}tx|~l|Ã*w:tx|~}zr}¯!cwv,wlmtxm+v,`}¯!|l&wm@wrw¬³|Qw¬}vx|~tuikl&*´
» ²kvÇ½?}zvu¾w¬}®y+}rÀvxl&Qtuicw:t y+}rZtum+¸Zt)|r¯°}zvul&w:tx|~}zrk¬w\³)wrb|~lL}vutxwrzt)vx}¬m@|rtuikmtxwu¾}¯
xym*rkm@|rztxm+vxkvxmtxwtu|}r´ « ikm*rf²um*bw:t)|­¸m+¬
¬~m*m*¬ Ly}rZtxm¸tÇ|r¯°}vxl&w:tu|}rkvx}:|km*Qrkm*|~ziZL}vxik}}
|r¯°}zvul&w:tx|~}zrÅwvx}²rÅwk|~¸m*¬ ?wrÄikm+¬¢tu}¿|ryvxm*wzmtuikmvxm+¬|wk|~¬|~t³¿}¯ mdwy,iÅm+tumdy{tumdÅ}zm*yt*´
« im+r²um*¿w:t@}mdy{t@¬m+m*¬ H|­t|r|y+wtum*txikm&vxm+¬w:tu|mYvxm+¬w:tu|}rcwl}rk|~¹Lm*vum*rzty*wvutu}zv,wkik|y
}zm*ytx*½ik|y,i|²um¯°²k¬¯°}v}ktxw|rk|rk&wy}im+vxm+rZtD|rZtum*vukvxmt,w:tx|~}zr}¯Htuim@½ik}¬m@uy+m+rkmz´
psr}v,m*v?tx}&l&w¾m'l}vxmm1®y|m+rZt)²um@}¯;w\\w|~¬w¬~m'|r¯°}vxl&w:tu|}rwL}²ttxikmxym+rmtumdy,ikrk|±Z²km*
}¯9w:txw¯°²c|}r®wvumQrkmdym*xxwvx³w:t`|~¹9m+vxm+rZt`¬m+m*¬;}¯9tuikmÇwrw¬³|;kvx}ym*k²kvumz´
Dt`|rkk²kt?kw:t,w'¬~m*m*¬ 
txikm+³Lm+vxlY|~tÇtx}®|rztxm+zvxwtum@|~¹Lm*vum*rzt'}z²kv,ym*Q}¯J|~r¯°}zvul&wtu|}rtu}}t,w|rl}ZtÇ²cm+¯°²k¬
|r¯°}zvul&w:tx|~}zr
wrb|~txwkvu}zkvu|w:txm@vum*kvxm*um+rZtxwtu|}r)wc}z²tÇtxikmuy+m+rkmz´ Dt }zm*yt ¬m+zm+¬c½Dm¢y*wrblm+vxm¢vumd²k¬~tx
|x²kmd®¯°vx}l |­¹9m+vxm+rZtÇwrw¬³|Qw¬}vx|~tuikl&?tu}&vxm*wzy,iwYl}vxmvxm+¬|wk¬m'|~rZtum*vuvum+txw:tx|~}zr´
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* k
É wzÊ ÉgcÊ ÉgydÊ
ÉgÊ ÉgmdÊ
<!|²kvxm :  fÉgwZÊ{ÇÉgcÊ{Égy*Ê  ®psl&wzm*¢}¯)²kvxwrÄwvxm*wfmdy{txm*y{txm*ÅZ³·k|­¹9m+vxm+rZt¢lm+tuik}k*´NÉgÊ  Ábw
|r¯°}zvul&w:tx|~}zr¿wc}z²t@tuim&²kvucwrwvxm*w}t,w|rkm*¯°vx}lÈtxikm®y}zvuvxm*uc}zr|rkm+}zv,wki|y¢l&w´®hQikm
½i|­txmvum*|}rvum*kvxm*um+rZtx²vuwrbwvxm*wkktuikmwvx¾vxm+|}rvxm+kvxm*um+rZtx)rk}rº²kvxwrwvxm*w´ ÉgmdÊ   P)vxwr
wvumdwÇ}ztxw|~rm*Y³¯°²u|~}zr}¯LtuikmÇwc}:zmDtuikvxm+m|l&wmdJwr¢txikml&w|~rk¯°}vxlwtu|}r&uik}:½Å|rYÀ²kvxm 5
ÉgcÊ{²|rkYtuim@lYm+tuik}kvxm*um+rZtumd|rfm*ytu|}r :k´
@A@CBDFEGHE
z    " 
	 + * ?
	+ 
PÇrztx|~¬
rk}:½@}²vlw|~rm+¹L}zvt,iw\mLm+m+rbl&w|~rk¬³&¯°}y²cmd}zrtuikm@²um@}¯;l&w|r¯°}vxl&w:tu|}rtu}
|lkvx}:mtuimvxm*u²k¬­t,}¯)²kvucwr·wvxm*wbkmtumdy{tx|~}zr´WhQikmmtxm*y{tx|~}zr·}¯}tuikm*v¢y+wvtx}zvxwkik|y¢}zm*ytx
½|~tuitxikmikm*¬~b}¯Jlw|~r¯°}zvul&wtu|}r½|~¬¬
w¬u}&Lm|~rzm*tu|zw:txm*0´ <k²kvutuim+vxlY}zvumz|~rk¯°}vxlwtu|}r¯°vx}l
7p½|¬~¬0Lm@²um*½ikm*rkm+zm+vQ|­t)|)w\:w|¬wk¬mÇ¯°}zvQtuikmxym*rkm´
hQikm²k¬­tx|~l&wtumz}zw¬}¯;tuim½?}zvu¾|)tu}®²k|~¬fwrw²tu}zl&w:tu|ywrvu}zk²tÇuy+m+rkm|~rZtum*vuvum+txw:tx|~}zr
u³txm+l´psrµ}v,m+v'¯°}zvtxikm®vxm*u²k¬­t,@tx}fcmvum*¬~|wk¬m
tuim³tum*l uik}²¬µy+}rZtxw|~rµwfumt}¯vu}zk²t
|l&wzmfwrw¬~³u|Ytx}Z}z¬*wr uik}²¬ l&w¾zm¯°²k¬~¬ ²umb}¯w\:w|¬wk¬~m|r¯°}vxl&w:tx|~}zr wc}z²t&tuimWuy+m+rkm
²rm+vwrcw¬³u|+´"Ábwr³ kvx}k¬m+l&vum*lw|~r tu} cm}z¬~zm* ¯°}zvtxikm¿xym*rkm¿|~rZtum*vuvum+txw:tx|~}zr tu} cm
m+¹Lmdy{tx|~zmfwr m1&y+|~m*rZt*´ « iw:t¾Z|r }¯|rkk²tkw:t,wµi}²k¬ cmW²mdÄ¯°}vkmtumdy{tx|~rkÄwµLm*y+|­Àcy
}zm*yt  /Ç}:½"tu}um+¬m*y{tYtuiml}ztm¹9m*y{tx|~zm|l&wzmwrw¬³|@tx}Z}z¬¢¯°}zvwLm*y+|­ÀLyt,wu¾  « iw:t
uik}z²k¬ftuikm&um*±Z²km*rymY}¯`}zm*ytx tu}Lmkmtumdy{txm*  « iw:t@¾|rW}¯?wkvu|}vx|!¾Zr}:½¬~mdmYy}²¬cm
²cmdtu}¿²k|mwrÅwrw¬³|@t,wu¾  /Ç}:½4tu}lwrwzm|~¹Lm*vum*rZtY¾|rk¢}¯Ç|r¯°}vxl&w:tx|~}zr C/)}:½4tu}
l}m*¬Etuim|lYvumdy||}r·wr¿tuikm²kry+m+vutxw|rZt³W}¯tuikm|~r¯°}zvul&wtu|}r "hQimy}zrztxvu}z¬E}¯txikm®½ik}z¬~m
|rZtum*vukvxmt,w:tx|~}zrvu}ymdu*txikml&wrwm*lYm*rZt)}¯E|~¹Lm*vum*rzt|~rk¯°}vxlwtu|}rbwrctuikmum+¬m*ytu|}rb}¯;|l&wzm
wrw¬³|Jtx}}¬E½D}²k¬®m+Àrk|~tum+¬³vumd±Z²k|~vxmÇw¾Zr}:½¬~mdm+wzmd³tum+l²cy,iwQÁ `kpNwl²¬­tx|­
uLm*y|w¬|t)wv,y,ik|~tumdy{tu²vum'm+zm+¬}Lm*|~r}z²kv¬wc}zvxwtu}zvu³Y¯°}v)xym*rkm'|~rZtxm+vxkvum+txwtu|}rtxwu¾+ky¯´ 2 :L)6º´
  (!2@A5  + +/= ?@! qY "8! */= D'! +¡+2; ,/1
psrtuik|DwkLm+rk|­¸0½DmÇkvxm*um+rZt?m+¸cm*vu|lm+rZtxw¬cvxm*u²k¬~tx?}t,w|rkm*&³®wkk¬³Z|rktuikvxm+m vumdym+rZtx¬~³&m*m
¬}Lm*®}tx|~l|Ã*w:tx|~}zr®w¬}zvu|~tuikl&;¯°}zvEtxikm l|rk|lY|Ã*wtu|}r&}¯0tuikm }mdy{tu|m)¯°²kry{tx|~}zrWÉgZÊJmdt,wk¬|uikmd
|rfm*ytu|}rnk´ « mw¬}Y|¬~¬²tuv,w:tumtxikm@|~lwzy{t)}¯Htuim@½Dw\³Dl}km+¬wvxwlmtum*vxQwvumm*tu|l&w:tumd0´
 ! # ,7$.0C % .6534,7$/(7N2@852OC (.  L$9O2O,7N(   5
hQim}ztu|l|~Ãdw:tu|}rÄw¬}vx|~tuikl&½Dm|~lk¬m+lm+rZt&wrÅy}lwvumikm+vxmwvumwl}rbtuikml}zt¢m+¹Lmdy{
tx|~zmw¬~z}vx|­txikl&E¯°}zvÇÁb=<c@Égy{¯´ 26°Ê{wrwvum'y}zrym*vurm*&½|~tui , mtum*vul|rk|tx|y'Eum+²k}s)rkrkmdw¬|~r
É, 9Ê{7'wlmZtuv,w:txm+z³)kvu}Zwy,iÉ87@Ê{9wrbÁ}|~ÀmdÁbmtuvx}L}¬|,Ç³rwl|y*É ÁfÁ,Ê´, m
t,w|¬wL}²kttuim*umftuivum*mw¬}zvu|~tuilwr y}lwvu|u}r&½|~tui%}txikm+v½?m*¬~¬~º¾Zr}:½r }ztu|l|~Ãdw:tx|~}zr
w¬~z}vx|­txikl&D|~rtxikm@¬~|~tum*vxwtu²kvxmy+wrLm@¯°}z²kr|~r 26º´@Dm+¬}:½ ½Dm@kvx|~m+³vumdm*rztQtxikmwz|y|mdw}¯
txikm*umtuikvxm+mw¬~z}vx|­txikl&+´
¨  Ì	 ¦*§:¨¦ Ì
cÍ £
§ Ð ¨k©  £  hQik|w¬~z}vx|­txiklÈ|'cwum*f}zrWtxikm&zwlmtxikm+}zvu³ 2 n  6´
« m¢kmÀrkmYw®Zwlm³by}rc|m+vx|rk®|lwmu|~tum*wÇk¬w\³m+v,*cwrcb¬wcm*¬ wÇtuikmYtxvxwtum*|m*)}¯Jtuikm
¬w\³zm+v,+´JhQikmumt)}¯;w¬~¬0L}zx|k¬m@k¬w\³y+}vxvumdL}rck?tu}tuimm+t)}¯Jw¬¬0c}Zuu|~¬~my+}rÀz²kv,w:tu|}rc?}¯
txikm¬wLm+¬|rk´)hQikm¢w\³}¹f¯°²krytu|}rf}¯Em*wzy,ibk¬w\³zm+v)m*cm*rk }rbtxikm¢tuv,w:txm+z³}¯;txikmk¬w\³m*vÇwrc
w¬u}}zr®tui}zumÇ}¯
|­t,?rm+|ic}zvx*´;hQikmÇtx}t,w¬Lw\³}¹}¯tuikm tumdwl4t,w¾mdE|rZtu}wy+y+}²krZtD}²kvD}mdy{tx|~zm
¯°²ry{tx|~}zr
V) Zx´ « |~tui tui|&ZwlmZ|m+½ c}z|~rZtd?½Dm¬~m+tYtxikmbk¬w\³m*vxYy,ik}}zumtxikm+|v®tuv,w:tum*|m*w:t
k|xyvxmtxm¢tx|~lmm+L}y,i1T  O$+LM$%NO$+)+)*) ´&Dtwr³btx|~lm 1WLzm*wzy,i¬w\³zm+v'iw}zrkmstxm+m+¬w\³md
|r¯°}zvul&w:tx|~}zr}zr¢txikmtxvxwtum*|m*!}¯9|­t,;rkm+|iL}v,+zwr¢m*wzy,ik¬w\³m*v;y,i}Z}Zmd!|~rkm+Lm+rm*rZtu¬³|~txJrkm*½
tuv,w:txm+z³tu}&l&w:¸|lY|Ã+m@|~tx)m¸cmdy{txm*w\³}¹!´EhQim@¬wcm*¬²k9kw:tx|~rk®xy,ikm*lYm'|v,wr}zl|~Ã*m*½|­txiw
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* n
vu}zwk|¬|­t³

É% 

 

LdÊ{½ik|y,irk}t)}rk¬³®z²wv,wrZtum*m*?tuimy}rzm+vxm+rcym}¯Htxikmw¬~z}vx|­txikl"k²t
w¬u}®l&w¾zm*)tuikmÀrw¬!¬wLm+¬|~rkvumd²k¬~t ¬m*xm+Lm+rkm+rZt }zrbtuikm¢|~r|­tx|w¬~|Ã*wtu|}r´ pºt | uik}:½rb|r 2 n  6
txiw:ttuikmumt¢}¯)}z¬~²ktu|}r@}¯Qtuikm®ZwlmfÉ°|´ m´bÇwziµmd±z²|~¬|~vu|wzÊ||m+rZtx|y*w¬Etx}btuimm+t}¯¬}y+w¬
l&w¸|l&wY}¯
}z²kv}km*y{tx|~zm¯°²kry{tx|~}zr 
V! Zx´
Ì ¦ Ì §  
  
°¥+¦ 
°©  ¥ Ì 
Ñ Ð £  
Ì ¨ (
 
    £  )¬}zvu|~tuil , 9|Qw¢:wvu|w:tx|~}zr®}¯;wrkrkmdw¬|~r
½i|y,i®uiwvxm*?}zlmÇy}zlYl}zr cw\}zvx;½|~tuiÁm*wr<!|m+¬&)rkrm*w¬|rk 2   nz)6ºZwzE½Dm+¬¬Lwz 7v,w²cw:tumd
Ç}r ?}rzm¸|­t³ 2 nE6º´ÅhQikmwu|y®|m*w}¯
,9|¢tu}¿|rztxvu}²cym½Dm+|iZtxm*µ¬wLm+¬|~rz*E½ik|y,i
wzuu|rWw½?m*|~ziZtum*y}zlk|rw:tx|~}zrW}¯`¬wcm*¬tx}wr³f|~tumzHwrftuikm*rWtx}k²k|¬¿wlm*vu|~t'¯°²kry{tx|~}zr}¯
w¬~¬?tuim½Dm+|iZtumdµ¬wcm*¬*´hQi|¯°²krytu|}r`wfc}z¬~³rk}zlY|w¬D½|~tui·rk}zrºrkm+Zw:tu|my}m1®y|m+rZt,+;|¢wr
m+¸tum+rc|}rÄtu}µwy}zlYcwy{t®}zl&w|rÄ}¯ }¯wr wk¬~|y+wtu|}r mÀcrkm* }rÄtuimÀrk|~tum·É°²t®m*vu³
¬wvxm\Ê@umt¢}¯¬wcm*¬~|rkz `|~tx¢}r¬~³¿m¸tuvxm+l&wb²rm+vu²k|­t,wk¬my+}rtuv,w|rZtxy+}vxvumdL}rc¿tu}W|xyvxmtum
¬wLm+¬|rkz*´!hQimw¬~z}vx|­txikl¼}¯ ,L y+}ru|tx?}¯Hy,icwrkz|~rktum*lYL}v,wvx|¬~³¢tuikm'y}zrtuv,w|rzt,+Zwr®tui²
txikmu²kumt)}r½ik|y,i f|l&w:¸|l|~Ã*m*0u}&wDtx}®y}rzm¸|­¯°³®tuik|Q¯°²krytu|}rÀr|~tx²rk|±Z²km@z¬~}zw¬
l&w¸|l²lwrcYtuikm*r&tuv,wy,¾Y}:½rtuikm}z¬~²ktu|}r&²krZtu|¬ktxikmÇ}zvu||rw¬y}zrtxvxw|~rZt,Ewvxmvumdtx}vxm*0tui²
}ztxw|~r|~rk&wY²u²w¬¬³®}}k|xyvxmtxm¬wLm+¬|rk´
'ÂÐ Ñ 
 Ì Ñ ' Ì ¦+§ Ð  Ð (
°¥ Í ¨  
°©z¥  ' '   hQim`w¬}zvu|~tuikl%}¯ÁfÁ ,Å|
wQl}k|­Àmd@m*vxu|}r
}¯Ábmtuvx}L}¬|7,Ç³rwlY|y+ 2~   6  tuikm®y,ik}z|y+m}¯Dtuikm&rkm*½¼¬wLm+¬?t,w:tum&|@l&wkm&vxwr}l¬³f²u|~rw
²rk|­¯°}zvul |txvu|k²tx|~}zr!tuikm®vx²k¬mtu}fwzy+ym*twrkm*½txwtum®|m+tum+vxl|~r|tu|y´psr¿}tuikm*v½D}v,k+Htuikm
k|­¹9m+vxm+ry+mELmt½Dm+m+rtuikm?}vx|~z|~rw¬zÁm+tuvx}L}¬| ,Ç³rwlY|y+!wrcÁfÁ , |H}r@txikm`:w¬~²km`}¯tuim`:wvx|wk¬m
	 ½i|y,i@|H²cmd'|~r@txikm`vx²k¬mJtu}wy*ym+kt
wrkm*½·t,w:tumz´Hpsr'txikm`}zvu||rw¬lYm+tuik}0 	 |Hy,i}zum+r@v,wr}zl¬~³
wt@m*wy,i|­txm+v,w:tx|~}zrH|r·ÁfÁ ,¢ 	 |@wy}rct,wrZt*y,ik}Zm*r¿wt'tuikmLm+|rkrk|rk}¯Dtuimw¬~z}vx|­txikl´YDt
i|~zitum+lLm+v,w:tx²kvumzktxikmLm+iw\|}v)}¯`ÁfÁ ,¼| |l|~¬wvÇtu}&txikm¢tu}y,iwztx|ytxm*y,ikrk|±Z²km**´ « ikm*rbtuikm
txm+lLm+v,w:tu²vum'}mdDk}:½rk|~t)cmdy}lmdmtxm+vxlY|rk|tx|y´
 !  * .0,C 2O, +&:8134.  2  /&G,7$5?2A8 &:81; (.UM /1&G3 (2OC * &G,&  .().0,   5 (7

 & (7N2A8 .63 187 .65
/Çm+vxm@½?muik}:½ tuikmm+¸cm*vu|lm+rZtxw¬0vumd²k¬~tx)}t,w|rkm*³wkk¬³Z|rktxikmwL}:mtuivum*mw¬}vx|~tuikl&Dtu}
l|rk|lY|Ã+mEtuikm?m+rkm*vuz³)¯°²krytu|}r®É zÊL¯°}zvH²kvxwr@wvumdwmtxm*y{tx|~}zr´ « m`w¬u}kvx}:Z|m;txikm+|vHLm+vu¯°}vxl&wry+m
y+}lwvu|}zr½|~tuivxm*ucmdy{tQtu}&|~¹Lm*vum*rZt)wv,wlmtxm+vQm*tu|l&w:tx|~}zrtxm*y,ikrk|±Z²km**´
<!|²kvxm 4:{ÉgwzÊ?|)wYc}zvtx|~}zr}¯
txikm?»h kn|~l&wzm'}:m+v?tuimvum*|}rDw¬w|?|r<kv,wry+m´EhQikm
xym*rkm)|?±Z²k|~tumvxm+kvxm*um+rZtxwtu|m}¯Hwy}zlY¬~m+¸²vuwr&m+r|~vx}rlYm*rZt*´ <
|²vum4:{É°cÊtxikm l&w®|~l&wm
|&²um*Ä¯°}zvw²tx}l&w:tx|ymdtx|~l&wtu|}r }¯'wv,wlm+tum+v,Y}¯'tuimÀvxt®}v,m*v®y¬|±Z²kmd®w®km*xyvx|~Lm* |r
m*y{tx|~}zr&nk´ ´´ « ikm+r&½DmQtxw¾m)wrikm+tum*vu}zm+rm+}²cJwrwr|u}txvu}zk|yÁb <l}m*¬ z| ´ m´zcwv,wlmtxm+v,
}¯`txikm®mdy}zrW}zvxkm+v@y¬|±Z²kmd@wvxmm*tu|lwtumdwz@m*xyvx|~Lm*|rµm*y{tx|~}zrµnk´ ´ y{¯´ `±Z*´fÉ zÊwrc
É\Ê{½Dm}ztxw|~rvumd²¬­t,ik}:½r|r <!|²kvxm*)d{ÉgwZÊ{ÉgcÊ{HÉ y*Êk|xu²km*¯°vu}zl"tuim'w¬~z}vx|­txikl&D}¯ 7@k
,9wrcÁWÁ ,
vumdLm*ytu|m*¬~³z´®hQikm&½ik|~tum&vxm+|}rc'vum*kvumdm*rZt txikmm+tum*ytumd²vuwrµwvxm*w*wrc
txikmkwvu¾®vxm+z|~}zrDvum*kvxm*um+rZt?txikmrk}zrº²kvucwrwvumdw*´ « my*wrbm*mtuiwttuikm'txikvum*mw¬}zvu|~tuikl&Diw\zm
±Z²k|~tum@u|~l|¬wvcm*v¯°}zvul&wrymd+´ <!|~z²kvumdÇd{ÉgÊÉ°m\Ê{HÉ°¯xÊQ|¬~¬²tuv,w:tumtxikmmtxm*ytum*²kvxwrxym*rkm*?¯°vx}l
txikm*um'¬wcm*¬~|rk&vxm*u²k¬~tx*´
@A@CBDFEGHE
 5    " 
	 + * ?
	+ 
ÉgwZÊ ÉgcÊ
<!|²kvxm 4  DÉ wzÊ  ; L}vutu|}r&}¯9tuikm'?»h kn@|~l&wm)}:zm+vJtxikm)vxm+|}rDw¬w|E|~r <vxwrymz´DÉgcÊ  JhQikm
l&w|l&wm'}ztxw|~rkmd®¯°vx}ltuikmy+}vxvumdL}rk|~rkYm*}zvxwkik|y)l&w´
<}v
y+}lwvu|}zr+½Dm`w¬u}Qtxw¾mJtxikm`ik}zl}m*rkm+}z²0wrc'|u}txvu}zk|y?Áb=<lY}m*¬ :|´ m´dcwv,wlmtxm+v,
}¯Etuimum*y+}rW}v,m+v'y¬|±z²m*'wvxm}ztxw|~rkmdf²u|rktxikm&!}tt,lY}m*¬ 
y{¯´`±c´ÉÊ´¢hQikmY¬wLm+¬|~rk
vxm*u²k¬~tx¢wvxmi}:½rµ|~r <!|²kvxm*   {ÉgwZÊ{É°cÊÇÉgydÊ{´ <
|²vumd   {ÉgcÊ{É°m\Ê{ÇÉ°¯xÊwvum®tuikmy}vxvxm*uc}zr|rk
kmtumdy{txm*²kvxwruy+m+rkmdD¯°vu}zl"tuim*um@¬wcm*¬~|rkvumd²¬­t,+´
psr }v,m+vtu}m*my+¬~mdwvxm+vtuikm|lYcwy{t}¯ lY}m*¬Qwv,wlmtxm+v,+J½Dm²mt½D}u³ZrZtxikmtx|y|~l&wm*
É y{¯´ <!|²kvxmbzÊY}µwzYtu}µy}zlYcwvxmLmt½Dm+m*rÄtxikmbik}zlY}zm*rkm+}z²¢wrÄ|u}txvu}zk|yl}m+¬)wrÄtuikm
imtum*vu}zm*rkm+}z²;wrwr|u}txvu}zk|y?l}m+¬´!hQim*um)y}lwvu|u}rvxm*u²k¬~txEwvumQ|¬~¬²tuv,w:txm*¢|~r <!|²kvxm*Q 
wrµz´Çh!wk¬m®Yik}:½)tuikmYm+vxvu}zv)v,w:tumd)}¯!txikmY¬wcm*¬~|rk®vxm*u²k¬~tx*´ hQikmYy}¬²klr@ikm+tum*vu}zm+rm+}²c
l}m*¬ Çy}zvuvxm*uL}rtu}}z²kv`mdtx|~l&wtu|}r&lmtxik}wum*}zr®l&w¬¬½|r}:½)*´ « mÇy*wr®um+m¯°vx}l¼tui|
t,wk¬m'tuicw:t)txikmm+vxvx}vv,w:tumdQ½|­txibikmtxm+vx}zm+rkm*}²Ql}m+¬!wvxm'vumd²ymdZ³wL}²ktÇwiw¬~¯Ey}lwvumd
tx}Ytuikm@ik}zl}m*rkm+}z²Dl}km+¬`É 
}tt,QlY}m*¬Ê´
psl&wm'}¯ <
|²vum@:{ÉgwZÊ psl&wzm}¯ <!|²kvxm@:{É°cÊ
!}tt,l}m+¬ ikmtxm+vx}m*rkm+}z²Dl}km+¬ !}tt,l}m+¬ ikmtxm+vx}zm+rkm*}²?l}km+¬
7@ :k´ 4zn  nk´  n  ´ nzn  :´ k 
, 9 :k´ nzn  ´       k´ ;:  4k´  n 
ÁWÁ , :k´ 5c  ´ 4     ´ n  :´     
h!w¬~m  Jvxvu}zvv,w:txm*¢}¯tum+¸tu²kvxm¬wLm+¬|rkW³µ|~¹Lm*vum*rztw¬}zvu|~tuikl&É87@ , 9`ÁWÁ ,Ê¢wrc
k|­¹9m+vxm+rZtwv,wlm+tum+vQmdtx|~l&w:tx|~}zrQ|rbÁf=<·l}m+¬*´
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-*  :
ÉgwZÊ 7@ É°cÊ, 9 ÉgydÊÁfÁ ,
ÉgcÊ=7@ É°m\Ê, 9 É¶¯xÊÇÁfÁ ,
<!|²kvxm)  ?É wzÊcÉ°LÊ{cÉ y*Ê   
wLm+¬|~rkvxm*u²k¬­t,;}t,w|rkm*¢³@tuim)w¬}vx|~tuikl&
}¯ 7@ ,9NwrÁfÁ ,¢
½|~tuiÄwbikmtxm+vx}zm+rkm*}²@wrµwrk|u}tuvx}|y®Áb <%l}m*¬ ´ « i|­txmvxm+|}rc@vum*kvxm*um+rZt²kvxwr·wvumdw*
,wvx¾vxm+z|~}zr;vxm+kvxm*um+rZtJrk}rk²kvxwrwvumdw*´?É Ê{9É°m\Ê{9É¶¯xÊ  -, mtxm*ytum*®²kvucwr&uy+m+rkmd;¯°vx}l txikmÇwc}:zm
¬wLm+¬|rkvumd²k¬~tx*´
@A@CBDFEGHE
;4    " 
	 + * ?
	+ 
ÉgwZÊ 7@ É°cÊ, 9 ÉgydÊÁfÁ ,
ÉgcÊ=7@ É°m\Ê, 9 É¶¯xÊÇÁfÁ ,
<!|²kvxm    ?É wzÊcÉ°LÊ{cÉ y*Ê   
wLm+¬|~rkvxm*u²k¬­t,;}t,w|rkm*¢³@tuim)w¬}vx|~tuikl&
}¯ 7@ ,9NwrÁfÁ ,¢
½|~tuiwYik}l}zm+rm+}²cDwr|u}txvu}zk|y'Áb=<·lY}m*¬ ´ « i|­txm@vum*|}rDvxm+kvxm*um+rZt?²vuwrwvumdw*3, wvu¾
vxm+z|~}zrYvum*kvxm*um+rZt&rk}rº²kvxwr wvxm*wz+´ É Ê{ÉgmdÊ'É°¯xÊ   , mtumdy{txm* ²kvxwr xym+rm*¯°vx}l tuikmfwc}:zm
¬wLm+¬|rkvumd²k¬~tx*´
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* Z
É wzÊ É°cÊ
<!|~z²kvum@  EhH½D}&³rZtuikm+tu|y tum¸tx²kvum'|l&wmd
@A@CBDFEGHE
      " 
	 + * ?
	+ 
ÉgwZÊ ÉgcÊ
h
m¸tx²kvum@¬wLm+¬|rkZ³ 7@´cÁb}km+¬wvxwlmtum*vxDmdtx|~l&w:txm*³  
É wzÊQ!}tutxl}m*¬ÉgcÊQ}²vlYm+tuik}0´
ÉgydÊ É Ê
h
m¸tx²kvum@¬wLm+¬|rkZ³, 9´9Á}m+¬Hwv,wlmtxm+v,`mdtx|~l&wtum*³  
É y*ÊQ!}tutxl}m*¬HÉ ÊD}²vlYm+tuik}0´
É°m\Ê É°¯xÊ
h
m¸tx²kvum@¬wLm+¬|rkZ³ÁfÁ ,¢´cÁ}m+¬Hwv,wlmtxm+v,Dm*tu|lwtumd³  
ÉgmdÊQ!}tutxl}m*¬HÉ°¯xÊQ}z²kvlmtui}´
<!|²kvxm     ?}zlwvx|u}rvumd²¬­t,Q}¯Htxm¸tu²vum@¬wLm+¬|~rY}¯
txikm@|lwm|~r<!|²kvxm@:{ÉgwzÊ RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* 
É wzÊ
ÉgcÊ
h
m¸tu²vum@¬wLm+¬|~rY³ 7@k´
Á}m*¬wvxwlYm+tum*vxDm*tu|l&w:txm*Z³  
É wzÊQ!}tutxl}m+¬
ÉgcÊQ}²vlYm+tuik}0´
É y*Ê
É Ê
h
m¸tu²vum@¬wLm+¬|~rY³ ,9´
Á}m*¬wvxwlYm+tum*vxDm*tu|l&w:txm*Z³  
É y*Ê!}tutxQl}m+¬
É ÊQ}²vlYm+tuik}0´
ÉgmdÊ
É°¯xÊ
h
m¸tu²vum@¬wLm+¬|~rY³ÁWÁ ,´
Á}m*¬wvxwlYm+tum*vxDm*tu|l&w:txm*Z³  
ÉgmdÊ!}tutxQl}m+¬
É°¯xÊQ}²vlYm+tuik}0´
<!|~z²kvxmYz  ?}lwvu|u}rvxm*u²k¬~txQ}¯Htum+¸tu²kvxm@¬wcm*¬~|rk}¯
tuikm@|l&wzm|r<!|~z²kvum@,ÉgcÊ
@A@CBDFEGHE
n      " 
	 + * ?
	+ 
(#:(!()>D(
2~6Áµ´ Dm+vutuik}0 !´@wtu}c9´E²zwr´ Lm*vu²k|w´Dw\³zm*u|wr@|~l&wmQy¬wx|~Àcy+wtu|}r¢²|rk@Ábwvx¾}:
v,wrc}l"Àcm+¬k+´ #   4	A
&
-* 
 *  %  8
	!  5cÉ-5ZÊ      :k :kzÁbw\³fd 4k´
2 6´ Dmduw´D» rtxikmtxw:tx|tu|y+w¬Hwrcw¬³u|Q}¯J|~vut³k|ytu²kvxm**´  *      8
    *  6	1   4     ;:
n  zk0*   4k´
2 n 6@´)?¬w¾zm)wr´ L|xum+vxlwr´ Ç|²cw¬Lvumdy}rctxvu²ytu|}r´ "  +   
 +
   "  L*   ´
2 5;6  `´ 7Y´GDvu}:½rH´fu²kvuzm+³¿}¯)|l&wmvum*|txvxwtu|}rtum*y,irk|±Z²kmd+´ 
A"
 *  %  8
	!    + 
 5cÉ-5ZÊ   nz :nZ4 , m*y+m+lLm+v@dZ´
2 :6 ¢´ ?¬~*lYm*rZt* 7Y´ 7|vxw²}rH`9´ /)}²Ã+m+¬¬mEwrc <D´Ewrw¾¬~³z´psrZtxm+vxkvum+txwtu|}rµ}¯ vum*lY}tum*¬~³
um+rcmd|~l&wzm*|~r·wfy+}rZtum+¸t}¯l²¬­tx|um+ru}v¯°²u|~}zrµ²|rkWwfl²k¬~tu|Lm*y+|w¬~|t¢wv,y,ik|~tum*ytu²kvxm´
! " " # +   $ ,
-* *  =&*% 
-& #  '*  F
	 nkZÉ 5ZÊ(²¬~³fdznk´
2 4 60´&´ <}v,bwr ,¢´9Áµ´LÁby'm+}:½r´ Ptx|~¬|~Ãdw:tx|~}zrf}¯Jl²¬­tx|ucmdy{txvxw¬H|lwm*vu³¯°}v y*wvutu}zv,wkik|y
¯°mdw:tx²kvum¢m¸tuv,wytu|}r´psr ) " "    ;+&   
	* * +,+  !*%- ./ cwmd    :    
zwr¿*zzk´
2 6@!´ 7'wvxrkm*xu}r 7Y´!7|~v,w²c}rZwr!´Á}rZtumd|rk}Z+´ P)r®u³tum*lm)l²k¬~tu|~sL*y+|w¬~|txm*Jm*r&|u|~}zr
 JÇkk¬|y*w:tu|}r
¬ |rZtum*vukvxt,w:tx|~}zr&m+r|l&wzm+vx|~mÇw+vx|~m*rkrkmz´  +  
	 @   
;   É8:zÊ{9*zzk´
2   67,¢´ 7m*|~zm+v®wrc <D´ 7|vu}Z|´N;wv,w¬¬~m*¬Qwr mtxm+vxl|~rk|tu|yw¬~z}vx|­txikl&¢¯°}vÁb=<;  fu²kvu¯gwy+m
vxm*y+}rtuvx²ytu|}rwr®|rZtum+zvxwtu|}r´Hpsr  + *  & 0
1
0324 wzm*      z)rZtx|~Lm** <kv,wry+m9*z  ´
2  6 ¢´ 7m+vuturkm*v!wr /´dÇrvxm´);¸tuv,wytu|}r +¬+lm*rzt,txm¸tu²vud
kwr
¬~md
|l&wzm*HuL}t*´)wkc}zvt
kmt,wmzm*x|n`kpQnkH*  k´
2   6'´ / wv,w¬|y,¾9´)Ztxwtu|tx|y*w¬;wrbtuvx²ytu²kv,w¬!wkkvx}zwzy,ikm*Dtx}&tum+¸tu²kvxm´ ?+ *   ! " " 4É8:zÊ      4
    5cÁbw\³b*:k´
26@0´/Ç}²kÃ*m+¬¬~mwr 7Y´ 7|vxw²}rH´ ,w:t,w@¯°²u|}r®²u|rk¢?»hNwr N|lwmdJ¯°}v?kvx|zmÇwrc
²vuwr·wvxm*wm+¸Ztxvxwzy{tx|~}zr´bpsr  + *  =* ( F   =&*% 
-&   5 *  F
	$  % *
V  
`L}}F<!|rk¬wrmz*zk´
2d6 ´6m*}rWwr,¢´L´ Hwrcvxm+Lm´ ?¬wxu|­Àcy*w:tx|~}zrb½|­txiWcw:tu|}tum*lc}zvxw¬|~rZtxm+vxk|­¸m*¬!y+¬wzu m
Lm+rcm+ry+³¿y+}rZtum+¸tx*´ ) " " 7 +      *= *%
-8& 49 *#  
	! !n  É-5ZÊ   4 4n 4Z
²k¬³Wdzk´
2*n 6 ´3'|~v,wy+}¯°m.,´ /)}z²y,¾9!wr  ´  ²cy+w*´Ç²tu}zl&w:tumdµy,iwrm®m+tum*ytu|}r  ¢½ikm+vxm®}m*tuikm
wrw¬³t'Àkt   psr  + *   * (  : )  A  +&4
	 4  "$ ("$$  
	 F+ (   
z}¬²klm :   wzm*   9   5cd   ´
25;60´  Hw\½)*´  !;   +    F,
-* ´0JiH´ 0´ztuim*u|*?PÇrk|L´z}¯H}z²tuikm*vurDw¬~|~¯°}vxrk|wk  }z
Çrkm*¬~md+ P *    k´
RTS @0RVU
 	
	
 
	!#"$&%')(*+,
-* n
2):6 7Y´  H}:½|­txÃ´!Áfwkk|rktuikm¬~}y*w¬L|~r¯°}zvul&wtu|}ry+}rZtum*rztQ}¯HwYuw:tx|w¬c|l&wmz´   8+9, * ;F
 
,
-* \kÉ8:zÊ   :5: : : kc*   5´
2 4 6,¢´Á´Áfy%'m+}:½rH´9hQim)vu}z¬~mÇ}¯Hwvutu|~Àcy+|w¬k|~rZtxm+¬¬~|m*rym)|r&txikmÇ|rZtum+zvxwtu|}r}¯vxm+l}tum+¬³¢um+rcmd
w:txw½|~tui zm+}zvxwkik|y®|r¯°}vxl&w:tx|~}zr u³txm+l´ ) "   +     *+= *%
-8&    #* 
 F
	 c;:ÉgnzÊ   nzn   nn   zÁfw\³f*   ´
2\6,¢´0Á´9Áfy%'m+}:½rbwr k´  E´ ,Çm*rk¬|~rkzm+vd´ÇÁbwkz²k|km*¯°m*wtu²kvxmm¸txvxwzy{tu|}r¯°vx}lwm*vu|w¬|l&w:
zm+vx³´;psr ) "  * * +,+  !*% *  
 *%  +  

-* c)vu|¬J*   5´
2   6'´\Ábmtuvx}L}¬|+\´\}zum+rk¬²txi\Áµ´d}Zm*rk¬~²ktui\´\hHm*¬~¬m+vd\wr ´\h
m+¬¬~m*v*´ `±z²cw:tu|}r@}¯kt,w:tum
y*w¬y²k¬w:tx|~}zrQ³&¯gwtÇy}zlk²tu|rk&l&wy,i|~rkmd+´   * (
     @
   *     % %  4%  4$2  
d :nk´
2* 6'´  ´Áb}vxvu|`wr®´kZtxm+zm+r*´A7vx}²kry}rZtxvu}z¬cm+tum+vxl|~rcw:tu|}r®¯°}vDvum*|txvxwtu|}r&}¯Hxw:txm+¬¬~|~tum
|l&wzm+vx³·²u|~rk·k|~z|­t,w¬)l&w w:txw´ @ ** ;+  ,+
 5 ,&*+  \kÉºÊ          z?»ytu}Lm+v
d     ´
2   6@0´!m*¬~m*´ rm+½Nkvx}wk|¬~|tx|y)vum*¬w¸wtu|}i&xy,ikm+lm´ ! " "  + F  A*   8+ 
  
"$  
	   	
&& 9Ápºs   n 4zn;4zkL*    k´
2 6'´ZÇwrkZwv,w:wrYwr@´ ?ikm+¬¬wkw´7m*rkm+v,w¬|md#7v,wk²w:txm*)}zr ?}zrm¸|~t³w¬}zvu|~tuil¯°}v
Áfw:¸|~l¢²kl E}ztum+vx|}vx|L|l&wzmmdtx|~l&wtu|}r´  + *    
   wzm*dZLdnn ²kr´d  ´
2 6@Áµ´c}z²¸0´  ,&    	 
	  ,
 * +)&  &%;% 
 &,
-* + !&   	    
	  :
'
:	    &+ ´cJi´ 0´txikm*u|* Ey+}¬mÇw:tx|~}zrw¬m)²kL+vx|~m*²kvxmQkm*JhQ+¬*y+}ll²rk|y*w:tx|~}zr+;wvu|+
<vxwrymzm+kt*´dzk´
2 n 6 7Y´Jwz¬~m*vwrcÁµ´ Qwvxru¬~m*³´ PÇum®}¯L}k²k¬w:tx|~}zrµm+ru|~t³¿kwtxwtx}f|~lkvx}:m&y+¬wzuu|­ÀLy+w:tx|~}zr
wzy+y+²kvxwzy|m*D|rvxm+l}tum+¬³Zºum+rcmd&|~l&wm*Q}¯
²kvxwrwvumdw*´
psr 
	+&   + *% &  
 *)(+ 8&#*
=&*  + %
     (* +# 8
-* '  &  Çmtuim+vx¬wrk*k)kvx|~¬Jd  k´
2 5;6'´ /´ky,ik|t,w}¬cm*vucZ´ ´zw|rwr®´h!w:¸td´
Á²k¬~tu|}z²kv,ym y+¬wzuu|~Àcy+wtu|}r&}¯
vum*lY}tum*¬~³
um+rcmdw:txw  ;¯°²u|~}zr}¯ 
wrkxw:t)h)Á wrckÇ |lwmd+´ )  "  + F   * =&*% 
-&&   
*   
	 (²¬~³fd;5´
2 ;:6 <D´ « wrk´9N¾rk}:½¬m*zmºwum*Z|u|~}zrYu³txm+l¼¯°}v`m+tumdy{tu|rk@¬wry,iwrkmdJw:t`²vuwrY¯°vu|rkmd+´
! " " # +      *M= *%
-8&#4' *   
	! knzÉ\Ê  *n 4L 5:k zwr²wvx³*znk´
2  4 60´ « m+|¬JwrcW9´&E²´¼i³Zvu|fwkvu}Zwy,i¯°}zv |l&wmYy¬wx|~Àcy*w:tu|}rW²|rkrkm+²kv,w¬!rkm+t½?}zvu¾
wr&l&wvx¾}:vxwr}l¼Àm*¬0´0psr ?+ *   * (  F+ ,
-*3
 * (+ 8& *  +,
   
-   +  
  *+,+) k}z¬~²lYmkwzm*nzknz 4z;wvx|+ <vxwrymzc»y{t*´0d:´
2 z6@0´ E²´ pslkvx}:|~rkxw:tum*¬~¬|~tumb|lwmbwrcw¬³u|Y±Z²w¬~|~t³·³Åkwtxw¿¯°²u|}r´ psr  + *  * (  22
F+,
-*6=&*% 
-&&?4*  F
	    % *&
V  z}¬²klmQnwmd;k 4;5 k 4 4k
<!|vum*rkÃ+mzkpºtxw¬~³z(²¬~³fd:´
@A@CBDFEGHE
nZ    " 
	 + * ?
	+ 
2    6@0´(E²´" 1®y+|~m*rzt²um}¯Ey}zrZtum¸tx²w¬|r¯°}zvul&w:tx|~}zrb|~rb|l&wzm@¬wcm*¬~|rkw¬~z}vx|­txikl&+´Dpsr  *  +
F+,
-*8
 *  (+ 8& *5
 * 8+ *   1 * # 8
-*  *  * 8
      

-* \}¬²klm`dwm*
dn     LdnZZ|~rkZwL}vxm3, m*y´H* 4k´
2  6@0´E²wrcÁ´Dm+vutuik}0´)P)vxwrwvxm*w)kmtumdy{tx|~}zr|r¢xw:tum*¬~¬|~tumD|~l&wzm*
²u|~rk l&w¾rk}:½¬m*kmE³
w¯°m+mdwy,¾&y+}rZtuvx}¬ctumdy,ikrk|±z²m´psr  + *  * ( !     +  8
-*   
 *)(+ &  *   8+
, * ;F
	,
-* }¬²klmwmdD   9  zk m+vx²xw¬m+l"puvxwm+¬c»y{t@*z 5c´
2 n   6@0´E²µwrµÁ´ Dm+vutuik}0´4Zwlm&txvxwtum*³Wwkkvx}zwy,iWtu}bvxm+¬w:¸kw:tx|~}zr¬wLm+¬|rk´ 
 *%  +
A

-*      +&  
	 F4kZÉ\Ê   nznZ zwr¿*z :´
2 nk6@0´ E²ZÁµ´ Dm+vutuik}0wr#7Y´ 7|~v,w²c}r´kw:tum*¬~¬|~tum|lwmQm*lm+rZt,w:tu|}rY²u|~r txm¸tu²vxw¬|~r¯°}zv
l&wtu|}ry}zrZtum¸tx²kvxw¬c|r¯°}zvul&w:tx|~}zrwrc®l&w¾Zr}:½¬~mdmz´0psr  + *   * ( ) " "      "$
  
  +,
 
 *  (+ 8& `}¬²klmnJwzm*n:;:n;4  k  Hmh
}²±Z²km+t* <kv,wrcym`»ytu}Lm+v
dznk´
2 nz6 ´ Lm*vu²k|wwr¢@´ ?ikm*¬~¬wkcwk´ÁmdwrÀcm+¬Ywkkvx}\¸|~l&w:tx|~}zr@²u|~rk@y+}lc}z²kr 7'w²xÁbwvu¾z}:
Çwr}zlÈÀm*¬¯°}v@mdmm+tum*ytu|}rµwrcW|l&wmYvxm*tu}v,w:tx|~}zr´ ?+ *    
   F :     F+  F 
A   0*  k´
RTS @0RVU
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
